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Holier  6t  Intent  ta  prepare  an  BnvironmotiUt  Impact  Statement  for  PfOpoacd 
Military  TYaiomg  in  tho  Territory  of  Guam  and  Islands  of  Rota,  Tlman,  and 
jAarjillort  dt  McdwiUa,  Commonwealth  of  the  Northern  Mariana  foUnds* 

AGENCY!:  U.S.  £*ftdfic  GomMftitd 
ACTION*.  Notice  of  Intent 

SUMMARY:  Pujttuant  to  Section  i<)2  (2)(c)  of  the  National  Environmental  Policy 
Act  (NP..FA)  of  1969,  es  implemented  by  (he  Council  on  Environmental  Quality 
regulations  (40  CFR  Fart*  1500-1508),  the  U.S,  Pacific  Command  announces  its 
intent  to  prepare  an  Environmental  Impact  Statement  (F.J.S)  for  proposed  military 
training  in  the  Territory  of  Guam  and  ori  the  islands  of  Rota,  Tinian,  end  Fawllon 
de  McdiftilU,  Commonwealth  of  the  Northern  M&ffona  Islands  (CNM1). 

The  actions  to  be  covered  in  the  EIS  consist  of  training  activities  required  to 
maintain  military  combat ‘rcadineaa.  Tile  BIS  will  analyze  reasonable  alternatives 
to  meet  this  objective  and  assess  their  separate  and  cumulative  environmental 
impact*. 

The  US.  Pacific  Command  will  initiate  a  acoping  process  to  identify  significant 
related  issues  for  study  in  the  EIS  and  to  identify  tmd  notify  parties  interested  in 
and  affected  by  the  EI$, 

The  meeting*  will  open,  with  a  short  presentation  of  the  purpose  of  the  proposed 
action  and  alternatives  to  bo  evaluated,  followed  by  a  period  (ot  public  comment. 
It  is  important  that  interested  agencies,  individuals,  and  organizations  taka  this 
Opportunity  to  identify  environmental  concerns  that  should  be  addressed  in  the 
8  EIS. Ito'allow  time  for  all  view's  to  bo  shared,  each  speaker  will  bo  limited  to  five 
minutes  (Of  oral  comments. 

Interested  parties  we  also  invited  and  encouraged  to  provide  written  comments  in 
addition  to,  or  in  lieu  ot.  oral  comments  at  the  public  meeting*!  Scoping  Comments 
should  dearly  describe  specific  issue*  or  topics  that  the  EIS  should  address. 

DATES;  Three  public  scoping  meeting;,  will  ha  held. 

Guam;  December  4, 1995, 7:00-1 0:00  PM 
Rota;  December  6, 1995,7:00-10:00  PM 
Tinian:  December  7, 1995, 7:00*10:00  PM 
AJDDRESvSRSjThtf  scoping  meet  mgs' wiU.be  held  i.n  the  following  locations*. 

Agana,  Guam:  Governor's  Cabinet  Room,  Adclup  Complex 
Sing  Song  Village,  Rota,  CNMliThc  Round  House 
San  Jo&c, Tinian,  CNML  Tinian  School  Cafeteria 

FOR  FURTHER*  INFORMATION  CONTACT.  Written  statements  and/or 
questions  regarding  the  doping  process  should  be  mailed  no  Inter  than  December 
22,  199S  to  M.t  Fred  Minato  (Code  238),  Pacific  Division,  Naval  Facilities 
Engi nesting  Command,  Pearl  Harbor,  HI  96860'73OQ;  telephone  (808)  47J.-9338; 
(808)  474-4890.  . 

SUPPLEMENTARY  INFORMATION:  The  proposed  action  consists  of  future 
military  training  activities  In  Guam  and  04 MI  within  existing  military  installation?, 
public  Utfld.\  and  waters,  including  largc-senl*  joint  military  (Mining  exercises. 
.Training  will  involve  Organisations  from  the  US.  Army,  U.S.  Marine  Corps  U.S. 
Navy,  US.  Air  Force,  U.S.  Army  Reserve,  Guam  Army  National  Guard,  and  allied 
nations.  Federal  and  Guamanian  Uw  enforcement  agencies  also  train  on  these 
Uutds.  The  proposed  framing  will  take  place  oq  Tinian,  primarily  in  the  Military 
tonic  Area,  on  Rota,  primarily  at  Sand  Island  and  tire  public  airport,  and  on 
Guam,  primarily  at  Andersen,  Air  Force  Base,  Naval  Activities  Guam  Ordnance 
Ann*x,  and  Apra  Harbor,  The  proposed  action  also  include*  continued  use  of  the 
island  of  Fa  rad  on  dc  Medinilla  for  naval  gunfire  training  and  :i?.rial  bombardment. 

Proposed  training  activities  include  tactical  maneuver  on  foot  and  by  wheeled  and 
tracked  vehicle,  beach  landings  with  boats,  air-cushioned  landing  craft,  and 
tracked  amphibian  vehicle*,  para  drop*,  fixed-  and  rotary- wing,  aircraft  operations, 
underwater  explosive  ordnance  training,  military  weapons  and  munition?  troimng, 
and  various* logistical  suppoi  t  activities, 

Alternative*  consist  of:  .1)  the  no  action  alternative,  2)  the  limited  training  activities 
alternative  3)  the  proposed  training  activities  alternative.,  ami  4)  alternate  training 
locations.  -The  "no  action"  alternative  consists  of  continuing  present  training 
activities  under  present  conditions,  with  no  adjustment  lo  planned  future  military 
needs.  TV-  ‘limited  training  activities"  ahci  native  consists  of  a  sub-tet  of  proposed 
training  activities,  constraints  including  the  limitation  of  certain  activities  to  avoid 
significant  impacts  to  he  environment.  The  "proposed  training  activities’* 
alternative  consists  of  implementing  all  proposed  activities  at  (he  designated, 
training  locations.  The  use  of  alternate  training  location*  is  not.  applicable  to  this 
ptojocl. 

I  Linvitonmenl rI  issues  to  be  addressed  will  include,  but  not  be  limited  to.  effects  on 
I  cultural  resources,  terrestrial  and  aquatic  habitats,  threatened  or  endangered 
|  species,  water  quality,  infrastructure,  traffic,  noise,  and  ihc  socioeconomic 
|  environment.  Direct,  indirect,  and  cumulative  impacts  will  be  analyzed,  and 
^mitigation  measures  will  he  developed  as  required. 


pacific  nfws  eiDc. 
OFFICE  SPACE 
FOR  LEASE 

?  Downtown  Ag.-mn  . 

.  2.926  SQ;  ft:  820/666  SO.  FT. 
100naElACK-UP  rtFNERATOR 

CALL  477-9065 


IN  THE  SUPERIOR 
COURT  OF  GUAM 
TERRITORY  OF 
GUAM 

IN  THE  MATTER  OF  ' 
THE  ESTATE 
•  OF 

DAVID  JOSEPH 
PEREDA  PEREZ, 
Deceased,  . 
PROBATE  CASE  NO. 
PR0069-9.5 
NOTICE  TO 
•  CREDITORS 
notice  is  hereby  given  by 
the  undersigned, 
Administrator  of  the 
'  ESTATE.  OF 
DAVID  JOSEPH 
PEREDA  PEREZ, 
Deceased,  to  the  creditors 
of,  and  all  persons  having 
claims  against,  the  said 
estate  or  against  said 
deceased,  that  within  two 
(2)  months  after  the  first 
publication  of  this  notice, 
they  either  File  them  with 
the  necessary  vouchers  in 
the  office  of  the  Clerk  of 
the  Superior  Court  of 
Guam,  or  exhibit  them 
with,  necessary  vouchers  to 
the  Law  offices  of  Cabot  & 
Perez,  Suite  109,  Capitol 
Plaza,  1.20  Father  Duenas 
Avenue,  Agana,  Guam, 
96910,  the  same  being  the 
place  for  the.  transaction  of 
the  said  estate. 
Dated  this  15th  day  of 
November,  1995, 
/s/Gregory  J.  Perez 
GREGORY  J.  PEREZ 


StavWell  Seeks 
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Scoping  Meeting  Attendance  Records 


ATTENDANCE  RECORDS  for  Three  Public  Scoping  Meetings  and  one  CNMI  Government  Meeting: 


2.  SONCSONG,  ROTA  -  DECEMBER  6,  1995  A  3-  CNMI  GOVERNMENT  REPRESENTATIVES,  SAN  JOSE,  SAIPAN,  DECEMBER  7,  1995 


December  13,  1995  4  ENCLOSURE  (1) 


December  1 3,  1 995  5  ENCLOSURE  (1) 


Appendix  A-5 

Scoping  Meeting  Group  Memory 


•  0 

M 

44 

E 

• 

TJ 

W  43 

O 

TJ 

<w 

M 

C 

0 

0 

> 

0 

G 

•  4> 

•0 

44 

TJ 

0 

0 

O 

-H 

3 

C 

rH 

0 

0 

E> 

0 

44 

0 

M  0 

M 

4H 

O 

O 

44 

rH 

0 

G 

E  0 

O 

M 

•H  0 

0 

* 

44  a 

0 

0 

O 

C 

0  *H 

G 

44 

0 

0  0 

TJ 

0 

0 

0 

TJ 

0 

44 

•H 

O 

0 

43 

0  -H 

0  O 

TJ 

43  43 

•H 

42 

0 

43  TJ 

M 

C 

O 

O 

0 

M 

-H 

44  0 

M  rH 

0 

*H 

44  44 

0 

rH 

M 

44  C 

0 

44 

44 

0 

a 

fa 

0 

0  0  • 

•H  G 

0 

C 

0 

0 

N 

0 

a 

>*H 

0  W 

44  0 

G 

T3  G 

0 

O 

0 

c 

TJ 

0 

0 

0 

rH 

44  44 

©  0  H 

*H  -H 

O 

G  -H 

0 

CM 

0 

44"  C 

C 

44 

0 

•H 

0 

-H 

0 

*H  -H 

M  43  W 

>  44 

O 

0 

> 

G  0 

*H 

0 

44 

c 

c 

M  > 

0  Q 

•H  O 

0 

CP 

<W 

•H 

0 

c 

& 

C 

•H 

- 

44 

0 

O-H 

43  TJ 

44  3 

G 

0  O 

G 

O 

44 

E  0 

O 

> 

Vs 

•H 

43  44 

Eh  O  © 

O  TJ 

0 

0  0 

•H 

0 

3  TJ 

•H 

c 

- 

•H 

0 

O' 

44 

44  O 

O  43 

0  O 

> 

G  rH 

0 

0 

G 

U  0 

44 

0 

TJ 

44 

0 

c 

0 

3  0 

O  44 

M 

0 

0  a 

43 

0 

M 

O  0 

0 

-H 

rH 

U 

0 

•H 

fa 

0 

CP  44 

N 

M 

0 

TJ  C 

•H 

44 

0 

0 

0  • 

M 

CP 

0  G 

G  C 

0 

0 

0 

O 

44 

TJ 

0 

•H 

M  0 

3 

0 

44  c 

G  •  *H 

•H-H 

0 

M  M 

-H 

<u 

rH 

O  44 

0 

C 

CP 

TJ  M 

TJ 

£ 

0  -H 

0  0 

G 

> 

0  0 

0 

*r4  -H 

M 

-H 

c 

TJ  3 

44 

43  G 

TJ  0  TJ 

-H  0 

CP  44 

0 

0 

E 

TJ 

fa 

•H 

0  O 

C 

fa  -H 

0  0 

0  rH 

0 

G 

M 

> 

® 

0  O 

G 

M 

45 

c 

C 

44 

c 

0 

M  M  0 

M  43 

44 

0  TJ 

-H 

-rH 

rH 

G  0 

O 

O 

•H 

0 

-H 

44 

>M 

M  0  0 

44 -H 

O 

TJ  H 

4h 

44 

43 

> 

O 

44 

0 

43  H 

fa 

•H 

43  44 

O  0 

0 

fa 

3 

0 

•H 

TJ  - 

G 

O 

0 

M 

O 

fa  • 

>  CP  0 

rH  01 

0  O 

0 

3 

0 

CP 

O 

44 

O  O 

4> 

0 

44  44 

G  0 

rH  O 

> 

O  £ 

> 

M 

0 

0  G 

•H 

0 

0  • 

44  c 

0 

M  rH 

0  0 

<  -H  (TJ 

0  a  • 

43 

0 

-H 

44 

O 

•H 

0 

0 

O'  0 

0 

O 

g 

0  42 

3 

a  4J 

TJ 

» 

<H  44 

H 

0 

a  • 

0  CP  • 

0 

O 

G  44 

C 

TJ  0 

43  -H 

C  TJ 

fa  0  TJ  • 

CP  0  c 

M  0 

0 

0 

42  C  & 

3 

H 

-H  O 

44 

0 

0 

44  0 

O  C 

55  0  G  0 

G  43  0 

0 

3  43 

>1 

TJ 

0  0 

0  0 

O 

0 

TJ  0 

0  M 

C 

0  0 

-H  O 

G  0  G 

•H  44  rH 

44 

0  44 

G 

-H 

O  C-H 

0 

g  a 

0 

G  0 

O'  O 

0  0 

M  O 

>  0 

0 

0 

0  44 

44  0  > 

-H 

TJ 

0  E 

0 

rH 

O 

0  a 

0 

0  CPTJ  TJ 

0  43 -H 

0 

<M  0 

43 

0-H 

0 

TJ 

G 

rH  -H 

0  3 

4J 

44 

3  0 

*nG  0 

E  44 

0 

O  0 

>1 

44 

> 

0  0  M 

0 

U  • 

0  O' 

0 

O  44 

0-H  4J  0 

•H  0 

■H 

43 

44  *H 

TJ  43 

?— 1 

• 

rH  TJ 

TJ  O 

•H  0 

TJ 

44  0 

0 

6  T3  U  .Q 

44  5  43 

G 

C  44 

» 

O 

O  44 

0  O 

H 

>1  0 

0  C 

TJ  44 

44  M 

0 

0 

•H  44 

3  0 

0  44 

O 

O  -H 

44 

0  0 

0  0  *H 

3 

rH  CP 

3  0 

0  0 

•H 

0 

O'  C 

TJ  43 

>rH  rH  TJ 

> 

*H 

-H  >  • 

0 

TJ  0 

C  >TJ 

<w  . 

M  3 

44 

>  ^ 

C 

O 

CP 

C  O  rH  rH 

M  0  O 

0 

0  *H 

0 

0 

0  O 

O 

0  <W 

O  0 

0  - 

•H  C 

'O  0 

0  *H 

0  C  0  3 

0  £  4J 

0  • 

0  44  CP 

0 

0 

Cp  tP 

0  >-H 

0  44 

0  0 

0  >1 

0  TJ 

4>  -H 

0 

H  0 

M 

-H  0  0 

O  0 

3  0 

3  O  C 

M 

G  G 

•H  H  M 

0 

fa 

0 

rH  M 

O  M 

0 

3 

0 

TJ  43 

rH  0 

0  0 

O  0-H 

TJ 

G 

•H  -H 

C  0  © 

0 

0 

CP  > 

0  0 

®  B 

-H 

O  0 

43  0 

0  0  0  0 

O  0 

0  M 

0  43 

TJ 

0 

>  c 

44  a 

42  - 

43  0 

C  G 

3 

TJ 

0 

C  0 

43 

A  0  43 

TJ  TJ  M 

-H  (TJ 

•H  M  0 

0 

-H 

0  -H 

rH 

M 

-H  3 

TJ  CD 

44 

G 

0 

O  44 

-H  M 

•H  0 

TJ 

TJ  0  -H 

0 

M  0 

44  rH  > 

O  0 

O  -H 

4*  M 

H 

O  0 

0 

0 

4> 

M  G  O  M 

3  O  G 

O' 

43  <H 

O 

0 

CP  M 

0-H  M 

44  0 

44  rH 

rH 

3  rH 

rH 

O' 

E  X 

0 

0  O  44  O 

O  44  0 

0  G 

0  44 

44 

3 

44 

C  £  0 

0 

TJ 

0  c 

O  0 

0  O 

0 

0  rH 

0  0 

>  -H  S 

43 

•H 

O  • 

O  • 

0 

44  44 

0  rH 

0  rH 

44  0 

C  G 

rH  O 

0  O 

TJ  £ 

0  0  0 

0  0  0 

0  C 

0  0 

0 

0  0 

43  C 

0  0 

TJ 

TJ  -H 

•H 

0  O 

0  C 

rH 

44  44 

0 

C  O  TJ  > 

0  0 

T3  -H 

TJ  G  • 

TJ 

•H  0 

44  O 

0  C  TJ 

©  Cp 

0  fa 

0  C 

-#H 

>  O 

0 

0  >0 

0  U 

CA  M 

0  0 

©  O-H 

0 

TJ  > 

*H 

NOG 

0  G 

0 

M  > 

CO  44 

0  0 

3 

CO  0 

C  M  0 

0  TJ  0  O 

H  O  44 

0  M 

0)  — - 

0 

•rH 

44  44 

-H-H  to 

C-H 

G  fa 

- 

H  0 

rH 

TJ 

W  44 

0  G 

0  M  G  44 

fa  0 

G  44 

C  44 

C 

0  0 

0  -H 

G  44  E 

TJ 

0 

3  0 

fa  fa 

TJ 

-H 

fa-H 

0  44  0 

.C-H  C 

Q  G 

O  0 

0 

rH 

CP-H 

©  3 

0  M 

O  0 

D 

0  G 

> 

O  rH 

M-H-H 

43  0  0 

0  5 

W  0 

W  0  0 

to 

TJ  rH 

*  O 

O  TJ  0 

M  rH 

M  3 

>1  0 

§ 

0  3 

•H 

TJ 

0  rH  M 

X  0  44  > 

0  44  O 

H 

h  a© 

H 

0  a 

O  E 

O  C 

0  O 

0  44 

0 

0  0 

•H  O 

TJ 

0  rH 

43  -H  0 

Q  0  fl  G 

43  O  M 

fa  0 

fa  E  M 

fa 

0  X 

O  0 

0  0  M 

c  c 

C  0 

44  0} 

C  3 

O  M 

G 

£  -H 

eh  E  32 

fa  0  TJ  H 

H  fa  43 

Q  0 

Q  -H  0 

Q 

fa  0 

fa  TJ 

fa  O  O 

EH-H 

E-i  fa 

H  0 

Eh  O 

fa  0 

w 

EH  fa 

■p  in 

a\ 

?>  Oi 
5  -H  rt 
Tj  44 

la* 

*  &  M 

w  C  ® 

|-afl 
§•«  s 

5m® 


Eh  Q 


C 

CP4> 

C 

•H  C 
■P  -H 
0 

®  TJ 
E  ® 


43  © 

•P  M 

TJ 

44  TJ 
(d  © 

a  a) 
®  43 
0 

TJ  O 
C  +4 
® 

44  TJ 
44  0 
0  TJ 
0 

>0 
43  C 

TJ  44 
<D  rH 
01  0 

0 

M  >i 


«S3 

■H  O 

M 

0 

X 


E 

O 

0  0  M 
0  43  *w 
*H  44 
44  0 

•H  C  M 
>00 
•H  0  43 
44  43  M 
O  « 

0  44 
O  44 
O'  C  <W 
C  -H 
*H  0  M 
C  00 
*H  43 
0  0 

M  0  O' 
-P-H  0 
43  43 
>iH  M 

43  0 
IP 

TJ  ■ 

0  44  <W 

44  O  O 
0 

M  0  B 
0  0  O' 
C  0  0 
0  O  43 

cp  a 
w  c 

0  -H  0 
42  TJ  C 


0 

0 

S' 

0 

43 

O 

0 

C  M 
44  0 
i— I 
O'!— I 
C  0 
•H  E 
TJ  01 
M 

0  43 
CP  O 

®  2 
M  X 

0 

TJ  •  • 
0  0)  0 
E  ®  CP 
>  U 

©  *H  flj 

43  01  rH 
O 

O  rH  O 

44  a  o 
X  44 

0  0 

TJ  ® 
0  M  43 
0  O 
C  44  >« 


0 
0  43 

44  O  • 
C  44  0 
0  M 
E  W  O 
C  TJ  43 
M  0  43 
0  0  CP 
>  C-H 
O  0 
O  CP  C 

c 

E*H  C 
0  C  O 
3-H 
O  0  44 
M  O 
-44  0 

44  a 
O  M  E 
0  0-H 

a  4J 
E  44  0 
*H  0  4> 
0 

O  >-H 
-H  44  TJ 
EM0 
O  0  E 

c  a  e 

O  O-H 
O  M 

a  ® 


0 

0  0 

43  3 
0 

44  M 
O 

C  0 

43 
TJ  44 
rH 

3  44 
O  -H 
43  E 
01  -H 
pH 

0 

M  TJ 
3  rH 

0  3 
O  O 
H  fa 
0 

44 

0  0 
0  43 
0  44 

43 

>t 

M  0 
0  fa 

44 

0 

TJ 


0 

fa 

0 

\  C 

0  G 

0  C 

>1  > 

44  0  E 

O  0  44 

-H  -H 

M  44 

0  H  0 

C  N 

-H  C 

<W 

0 

E  M  0 

0-H  0 

O  44  44 

*H  TJ 

fa  44 

0 

E  0-H 

O  0 

4>  0 

0 

44  a44 

0  C 

0  0  3 

G  44 

0  C 

0  0  0 

0  43  44 

0  -1-1 

0  O 

0  44 

C  M  0 

0  rH 

O'  3 

TJ  0 

3 

0  0 

44  a  a 

0  TJ 
0OC 

C  0  44 
♦H  M  O 

*H  a 
6 

0  0 
-H  3 

000 

44  J3  C 

0  CM  0 

0  G 

0  O 

0-H 

0 

0 

0  44 

0  TJ  C 

044  - 

0  > 

CP  0 

0  O 

3  0  0 

0  TJ 

M  H 

G  -H 

fa  44  c 

O  44  -H 

0  >1  0 

0  © 

-H 

•H  • 

•H  0  4H 

0  44  0 

0 

fa  tP  • 

TJ  0  0 

M  0 

•H  0 

0  M 

O  G  CO 

•h  tj  0  a 

0  O'  rH 

CH  0 

0  0 

HHH 

rH  0  0-H 

0  CPrH 

0-H  0 

2  is 

H  G  fa 

O00C 

3  *H 

C  42  0 

C  TJ 

O  M 

44  0  44 

CO  C  O  0 

<  0  X 

fa  0  0 

Eh  0 

C  C  0  0 

•H  -rH  -H 

TJ  43  43  • 

rH  44  0  44  >i 

3  -na 
O  fa  >143  0 
43  44  CP  0 

0  0  3  M 

0  CP  O  ® 
0  *H  G  M 
-H  44  *H  C  G 

43  0  -H  C  44  -H 

Eh  >  >-H 

-H  -H  0  TJ  0 
•  44  44  M  0  44 

S  0  o  44  44  0 

0  G  0  0*H 

0  M  C  3  M 

>  0  O'-H  rH  a 

-H  44  G  0  0  O 

44  rH  -H  44  >  M 

0  0  c  n  ®  a 
c  -h  0  a 
M  44  0  o  0  0 
0  0  M  43 
44  44  0  ® 

rH  *  TJ  M 

0  O  TJ  44  rH  o 

o  0  -H  3  E 

TJ  H  *H  O 
0  <W  -43  0 

>  44  -H  0  0-H 
•H  O  44  H 

0  C  G  a44  44 
fa  0  E-H-H 
=  O  TJ  0 

44  *H  X  -  M 
TJ  0X0 

0  G  M  43 
C  O  O  M  0  44 

O  0  44  O  0  0 

•H  0  fa  M  C 

44  0  0  0  3 

CMC 

0  O  •  M  O 
E  0  -H  0  O  44 
44  0  44 

©  0  0  G  0 

O  0  O  0  TJ  0 

-H  O  -H  0 
44  TJ  rH  M  44  © 
O  ©  \  ©  0  ® 
G  0  0  X  0  0 
3  0  CPU 

©  ®  ©  S'? 

43  ©  M  43  3  M 
H  43  0  44  0  a 


TJ 

© 

0 

0 

0  ©  • 

0  43  0 
0  44  0 
0  0 
O  0 
0  44  rH 

43  ,  © 

0  M  43 

O  0  O  44 

44 

O  0  o 

TJ  0  0  44 
0  rH  3 
0  0  0  G 
C  M  O 
44  -rH 
>343  44 
0  43  CP  0 

43  3  rH 

44  -00 
0  M  M 

0  E  43 
0  0  44  C 
MM  -H 
3  44  M 
0  0  44 

0  0  43  0 
0  E44 
E  -H  0  TJ 
44  4:  0 
C  fa  X 
O©  0 
•H  44  I  0 
44  0  rH 
0-H  M 
CPTJ  0  0 
•H  0  0  43  ■ 
44  E  3  G 
•HE  OO 
E  *H  TJ  44  -H 
C  44 
Cp  ©  0  0  0 
G  43  TJ  0 
■H  44  0  0  3 
0  C  0  CP 
0  G  44  C 
0-H  CP 

M  COG 

TJ  44  O  0  -H 
TJ  0  rH  rH 
0  3  44  0  3 
■nO  TJ 

C  0  0  0 

0  44  a-H  43 

43  o  E43  O 
fa  G  -H  Eh  0 


44 

0 

44 

c 

0 

E 

0 

rH 

E 


0 

43  • 

44  tO 
H 

44  fa 
O 

0 

44  43 
O  44 
0 

a  c 

E-H 

-H 

TJ 

O  0 


0  O 
CP  0  - 

G  -H  O 
-rH  44  O 
TJ  -H  rH 
G  > 

0-H  M 
rH  44  0 
O  > 
rH  0  O 
0 

G  CP  ® 
-H  G  G 
<w  -H  3 
C  M 
0  -H 

43  0  44 
4J  M  M 

4>  O 

c  a 

O  0  M 
0  -H 
0  0  0 

44  C 

O  44  0 
0  -H 

a<w  c 
£  O  44 

•H 

44  0 
44  M  0 
0  0  3 

a  0 

X  M  O 

O-H  0 
O  <  43 

rH 

G  G 
o  0  m  : 


<w 

*H 

0 

0  TJ 

c  0  • 

0  0 

TJ  0  © 

TJ 

rH  0  M 

0 

0  M  0 

0 

-H  TJ 

0 

fa  TJ  0 

0 

(0  -H 

M 

C  C 

TJ 

44  0  44 

TJ 

M  42 

0 

o  c 

X  O-H 

0  0  3 
TJ  O 
0  0O 
0  0O 
M  G 
0  O 
0  44 
Cp*h 
G  43  CP 
-H  Eh  C 
M  -H 
-H  O 
44  •  CP 

44 

TJ  0  0 
0  0  -H 
rH  a 

rH  > 

O  0  44 

M  43 -H 
44  44  > 
G  -H 
O  G  44 


0  • 

O-H 
44  rH 
•H 

0  43 
TJ  -H 
0  0 
0  C 
C  O 

a 
w  w 
0  0 

0  M 
M 

0  TJ 
G 
CP  0 

-H  0 
G  44 
•H  0 
0  O 
M  U 
44 


E  0 

44  a  0 

0 

O-H  0 

0 

O  0 

•H  O 

0 

0 

44  4> 

G  M 

0  0C 

> 

0  e 

O 

O  TJ 

TJ  CO  O 

0  O' 

0 

O  TJ 

0  O 

0 

CPrH  C 

a  0 

0  0 

0  44 

C  C-H 

3 

1 

G  0  0 

0 

-HOC 

> 

O  0 

C 

C  M-H 

G  rH 

-H  C 

CO  C  0 

O 

0  a© 

0  rH 

O 

H  O-H-H 

*H  M 

0  0 

O  TJ 

fa  0 

44 

rH  0  44 

rH  -H 

0  rH 

Q  O  0 

0 

42  _ 

u  0 

3 

M  M 

M 

0  C  0 

0 

0  O 

0  a© 

0 

44  0-H 

0  a 

C  C 

c  ac 

a 

0  0C 

c  0 

Eh  0 

Eh  0  Eh 

0 

fa  42  44 

Eh  0 

O  44 
0  C  0 
COM 
Eh  U  Q 


What  is  11 NBCM?  Be  sure  to  define  your  terms. 


XX 

« 

p 

P 

TJ 

-H 

TJ 

O  O' 

rH 

© 

0) 

> 

© 

«  3 

3 

43 

O' 

© 

43 

a 

•H 

©  0 

P 

8 

© 

43 

o*p 

P 

© 

O  3 

O'  > 

© 

•H 

© 

P 

c 

to 

43 

P  3 

3 

©  P 

3 

w 

43 

*H  C 

*H 

3 

©  U 

O 

•H 

3 

P 

c 

P-H 

to 

p  • 

U  P 

43  © 

>1 

. 

© 

•«- 

0 

V 

0) 

to 

o  © 

© 

O  O'  P 

rH  © 

TJ 

P 

W  P  O' 

•» 

to 

H 

o 

0)  *0 

© 

3  © 

*  P 

3  3 

rH  © 

© 

P 

©  8  8 

£ 

e 

B  Q> 

P 

©  o 

©•H  © 

©  3 

© 

>  ©-H 

0 

© 

n 

o 

P  © 

3 

• 

O'  3  © 

-H 

© 

P 

P  B  3 

P 

•H 

® 

■  % 

0  V) 

p 

0 

M  TJ 

rH 

CP© 

O  © 

© 

O 

©P-H 

o 

P 

£  © 

© 

© 

rH 

-H  ©  B 

©  43 

P 

W  P  © 

-H 

P  P 

© 

P  XX 

©  © 

© 

43  O 

ap 

TJ 

3 

©  ©  P 

m 

> 

TJ 

p 

©  p 

©  P 

Eh  3  O'  • 

© 

TJ 

O 

p  ap 

© 

-H 

W 

P  TJ 

© 

X! 

P  W 

P 

O  3  >i 

©  p 

© 

•H 

© 

8 

P 

it 

10  <0 

XX 

P  P 

P  3 

© 

OH  H 

0 

P 

rH  a  © 

© 

o 

©  0 

•  P  rH 

p 

© 

© 

fl  B 

-H 

© 

2 

09  (1) 

u 

XX  P 

3 

© 

P  W  «  © 

©  n 

43 

o 

O  ©  0 

P  • 

O' 

©  XI 

© 

Se  P 

P 

-H  H  O'  U 

© 

•H 

OP© 

fl  >i 

S' 

© 

> 

© 

O  W 

0 

W-H-H 

TJ  © 

O 

P 

rH  -H 

£  p 

8 

H 

TJ  O 

o 

TJ  p 

p  p 

0$ 

O  P  TJ 

©  p 

P 

-H 

IP  3 

© 

•H 

C  P 

3  © 

43 -H 

P  ©-H  O 

u,  © 

P 

0  -H 

©  3 

3 

© 

tn 

©  -H 

p 

3 

43  S*H 

o 

© 

O 

43  © 

43  P 

*H 

P  TJ 

c 

P 

O' 

O 

©  P  P 

O  «H 

TJ 

3 

P  43  © 

P  0 

©  • 

®  >r4  ® 

P  © 

*H 

0*  a 

3  © 

S  TJ  © 

iH  © 

© 

P  P 

3 

P  © 

A  «M  H 

©  TJ 

c 

3  O 

*H  p 

TJ 

©  c  c  a 

*H 

© 

O  * 

©  © 

>i  © 

P  3 

5  •  * 

© 

•H 

•H  p 

o  © 

© 

P  -H  © 

©  P  • 

3 

•H  TJ 

©  tj  a 

rH  W 

0 

flfl 

>i  © 

© 

s  a 

3  X! 

P 

P  TJ 

43  3  © 

«H  © 

^  c-h 

rH 

P  TJ 

a  x  * 

XI  C 

P 

•h  a 

TJ 

© 

©  ©  *  © 

©  © 

O 

43  © 

43  «  U 

©  TJ 

0 

P 

©  © 

O  W 

TJ 

S  3  ©  P 

O  TJ  -H 

*H 

3  © 

O  -H 

•H  p 

© 

TJ  P 

p 

P  3 

•H 

•H  o  ©  © 

P-H  p 

P 

a© 

3  >,P 

O-H 

P  43 

©  rH 

0* 

p  © 

P  O 

© 

P-H  ©  TJ 

W-H 

P 

p 

WPP 

©  (0 

0 

-a 

to  © 

c 

•H 

3  -H 

3 

u  c  a 

TJ  ©  > 

© 

TJ  TJ 

©  © 

a 

©  0 

5  as 

•H  P 

•H 

P 

*H  © 

O 

P  ©  ©  3 

©  P-H 

P 

3  TJ 

w  p  a 

w  © 

ap 

£  o  S 

© 

p 

O  P 

© 

U 

O  3  P 

©  P 

P 

©  © 

©  © 

©  P 

B 

■  o  2 

P  >1 

© 

*H 

P  *H 

O  ©  P 

3  3  0 

•H  w  P 

•H 

*H  W 

O 

© 

© 

© 

O  B 

O' 

P  W-H  O 

O  © 

P 

O'  © 

0  0 

fl  P 

TJ 

CP  u 

©  XX 

c 

a  © 

3 

3 

-H-H  p 

© 

*H 

3  43 

3  O 

3  3 

©  © 

0 

P  xi 

•H 

N  a 

O' 

•H 

s  tj  aTJ 

3  P  0 

© 

*H 

©  -H  © 

3  © 

43  © 

© 

O' 

p  >i 

P  3  * 

© 

*H  O  © 

O  O  © 

3  0 

O'  rH  © 

© 

P  3 

M 

*  P 

3 

p 

o*h  e 

43 

H  >i  P  Ji 

•H  ©  > 

P 

•H  P 

©  43 -H 

P  © 

•rt 

mi 

© 

© 

TJ 

8  © 

c  a  © 

p  a-H 

© 

© 

3  p 

XS 

P  >, 

W  XX 

8  TJ 

P-H  3 

O' 

©  ©  a*H 

«  S  TJ 

H 

P  TJ 

H  w  *H 

3  P 

0  P 

H 

tj 

©  p 

o>  to 

©  8 

©  ©  o 

3 

©  > 

P-H  © 

3 

P  © 

©  rH 

0 

P 

3 

C  P 

© 

©  p 

•H 

©  TJ  © 

©  B 

O' 

© 

O  P  *H 

TJ 

P  to 

M 

ID  © 

•H  O 

© 

P  P  43 

3 

TJ  3  *  P 

TJ  © 

© 

P  3 

OOO 

P  3 

3  3 

2 

to  © 

0  © 

N  © 

©  O' 

•H 

©  ©  © 

-H  43  TJ 

P 

0 

rH  ©  • 

0  © 

2  V, 

A 

•H  3 

TJ  -O 

•H  N 

P  P  3 

© 

©  p  © 

©PC 

W 

P  P  w 

© 

j3  3 

3 

w 

O 

W  -H 

8  3  0 

P 

3  ©  3  XI 

3  © 

3 

>i  © 

P  8  © 

ap 

W-H 

O'  to 

P  P 

© 

•HOP 

P 

B*H 

O  © 

O 

O-H 

©  ©  {pH 

e  © 

W 

uj 

c-h 

©  CU 

W 

>ixi 

W-H  ©  O 

O  3  P 

3  P 

43  6  3  P 

-H  tQ 

©  B 

M 

•H 

TJ 

©  © 

©  p 

© 

W  P  p  P 

P  P 

P 

©  -H 

P  P-h-h 

©  P 

to  w 

2 

£  0*  • 

•H  rH 

3  43 

XX  O' 

•H 

W  p 

©  ©  0 

O 

&-H 

0  P  3  > 

W-H 

as 

o  c  w 

©  © 

O  P 

PCS 

P  ©  TJ 

©  o  a 

© 

©  -H  -H 

W  -H 

©  p 

H*H  H 

c  u 

m 

•H  © 

>1 

©  ©  3  © 

*H  3  P 

a 

©  P 

c  a  ©  p 

-H  3 

3 

HEW 

o  o 

•H  3 

3  P  43 

43 

43  >  O  © 

o  O-H 

B 

P  0 

©  ©  P  0 

O  P 

3  O 

0  u 

P  ©  P 

O  P 
©  C  © 
XX  0  u 
h  o  a 

O  rH 

1 

Q  O 

H  43  P 

1 

£ 

I 

Eh  O  O  3 

55  O  © 

H 

1 

IP  © 

OOP© 

i 

55  fa 

<  P 

t 

• 

• 

© 

W 

w 

© 

O' 

3 

3  P  -H 

3 

O  X  P 

*H 

© 

©  -H 

© 

P 

©CP 

43 

O 

P  3 

43 

©  8  © 

©  >i 

m 

© 

43  © 

p 

to  ap 

P  43 

p 

©  *H  3 

P 

0 

©  ©  © 

3 

P  W  B 

-H  w 

p 

©  3 

p 

0 

3  P 

TJ  © 

0*0  © 

© 

3 

3  > 

S  >i 

0 

-H  O'  O 

043 

■H 

3  3  O' 

rH  3 

W 

*H  -H 

rH 

w 

©  P  to 

«  3 

3 

P  ©  © 

© 

0 

P  ©  T3 

TJ  43 

w 

B  -H 

©  P 

H 

TJ  W 

to 

TJ 

©  ©  © 

O  - 

W  ffi 

ap 

TJ 

0  O' 

o  * 

3 

a  3 

P  3 

© 

O-H  *  TJ 

a  © 

P  TJ  TJ  © 

p 

© 

a»H  rH  p 

w  © 

0 

0  ©  rH 

© 

© 

©  43  43  3 

•H  >, 

a 

43  W 

P  © 

w 

P  P  ©  3 

•H  43 

p 

©  P  0 

>  P 

•H 

PTJ  ©  0 

•H 

fl 

0  "H 

p  P 

w  to  © 

0  H 

TJ 

W  3  O' 43 

©  P- 

© 

P  0  3 

B 

P 

©  O-H  0 

O't'*  fl 

0 

W  P  P 

3  <  3 

© 

3  ©  © 

*H  W  O 

P 

W  ©  TJ 

3  D 

O 

©  fl  E  © 

•H  p 

P 

P  ©  © 

©HO 

a 

0  rH  0  3 

P  ©P 

43  a-H 

P  P 

m 

W  rH  3 

3  TJ 

TJ 

P  43  © 

©  ©  © 

© 

P  •  3  S 

43  3  tO 

© 

o  s  afi 

P-H  0 

3 

©  © 

p  a 

>»a  ©  43 

©co 

£ 

C-H  s  w 

POP 

Q 

©  ©  *H  -H 

<  o  a 

fa 

£  W  P  P 

i 

• 

1 

1 

« 

Assurance  that  the  training  activities  will  be  limited  to 
only  those  described. 

Can  these  training  activities  provide  experiences  for  the 
Junior  ROTC  students  from  the  High  School. 
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Appendix  A-8 
Public  Hearings  Summary 


Mariana  Training  DEIS: 
Public  Hearing  Comments 


TOPIC  Commenting  Agency  SPECIFIC  COMMENTS  DISPOSITION 

or  individual 

Guam  Training  issues 

Flight  tracks/public 
safety 

Request  for  clarification  on  issue  of  public  safety  &  commercial  flight 
tracks.  Appreciate  when  there  is  military  compliance. 

Training  selection  criteria  includes  public  safety  and  civilian/military  flight 
flight  integration  discussed  for  Guam,  Rota  and  Tinian 

No  fly  zone 

Civil  Defense 

All  of  Guam  should  be  a  "no  fly  zone"  for  any  tactical  missions  (hetos  okay 
but  fighter  jets  &  missiles  not). 

Flying  zones  are  already  established  to  control  activities  above  or  near  the 
commercial  and  military  airports.  Not  an  EIS  issue. 

Final  decision 

Guam  Historic 
Preservation 

Will  FEIS  be  the  final  deciding  factor  for  the  approval  of  proposed  training? 

The  FEIS  will  recommend  the  proposed  training  activities  that  are 
environmentally  suitable.  The  military  base  commander  remains  the  ultimate 
decision  maker.  Agency  consultations  will  continue  as  necessary. 

U/W  demolition 

CNMI  DEQ 

Will  it  occur  in  areas  around  other  islands  besides  Guam? 

At  present  U/W  demolition  training  is  identified  as  a  Guam  training  activity 
only. 

Use  of  10  lb. 

Charges 

Guam  DAWR 

Please  discuss  use  of  10#  charges  in  Outer  Apra  Harbor.  There  were 
previous  attempts  to  decrease  use  to  less  than  10#. 

FEIS  recommends  a  limit  of  10  lbs  charges  for  EOD  MU-5  deepwater 
demolition  training. 

Charges/  simulators 

Guam  DAWR 

Can  certification  requirement  be  revised  so  EOD  not  required  to  train  w/ 

10#  &20#  charges?  Or  use  simulators  instead?  This  would  alleviate  use  of 
large  charges  in  Apra  Harbor,  (concern  about  fish/turtle  kills,  impacts  on 
rec  use,  safety) 

EOD  MU-5  will  continue  to  use  10  lb  charges. 

Apra  Harbor  training- 
public  safety 

Steve  Lander,  Guam 

Concern  that  Apra  Harbor  training  will  occur  on  daily  baste.  Concentrated 
use  by  divers/ fishermen  would  impact  those  activities.  Could  coordinate  w/ 
Dept  of  Parks  &  Rec.  For  safe  shared  use,  must  notify  public  w/  signage. 

Infrequent  training  activities  affect  other  harbor  users.  Protocols  to  establish 
early  and  official  notifications  are  in  place. 

20  lb.  U/W  Demo 
Charges 

Guam  EPA 

Need  info  on  specific  type  of  20#  charge  used/freq  of  training  &  reason  for 
use.  Wants  info  on  concussion  caused.  Safety  fan  of  1/2  mile  would  shut 
down  ail  outer  harbor  uses.  UXO  on  Tokai  Maru  could  be  set  off.  Use  outer 
harbor  past  reef  instead. 

FEIS  provides  information  requested  and  recommends  retention  of  10  lb 
charges  as  maximum. 

20  lb.  U/W  Demo 
Charges 

Guam  Historic 
Preservation 

Concern  over  questionable  effects  of  charges  &  potential  impact  on  Tokai 
Maru  depth  charges,  which  haven’t  been  removed  or  rendered  harmless. 
Perhaps  do  this  thru  a  military  training  exercise? 

FEIS  provides  information  regarding  the  deepwater  EOD  demolition  site  and 
sunken  cultural  resources. 

River  rnsertions- 
need  info 

Guam  EPA 

Include  more  info  in  EIS  regarding  river  insertions  (e.g.,  how  far  up  they'll 
go,  the  type  of  water  craft  used,  etc.). 

Proposals  to  train  on  more  than  the  Atantano  River  (on  government 
property)  are  no  longer  proposed  actions 

River  insertions- 
historica!  impacts 

Guam  EPA 

EIS  should  include  more  info  on  river  insertions.  May  be  historically  signif 
resources  on  rivers’  shores.  Need  to  coordinate  with  cultural  and  historical 
resource  agencies  during  the  NEPA  process. 

The  proposal  to  use  the  Ylig  and  Talafofo  rivers  for  training  is  no  longer  a 
recommended  activity. 

Firing  range  at 
Orote/public  safety 

Guam  EPA 

Public  safety  concern  over  new  firing/maneuver  range  at  Orote  Point  A  SO 
caliber  could  affect  fishermen  in  the  area.  How  will  mariners  be  warned? 
Furthest  distance  shells  could  travel?  Cease  all  marine  traffic  prior  to 
training. 

Orote  Peninsula  ranges  will  not  be  used  for  live-fire  with  the  .50  cai  sniper 
rifle  or  machine  gun. 
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Mariana  Training  DEIS: 
Public  Hearing  Comments 


Alternate  LCAC 
landing  area 

Guam  DAWR 

Old  Wives  Beach  may  be  a  more  suitable  alt  LCAC  landing  site,  rather 
than  Dadi  Beach. 

Beach  evaluations  recommend  Dry  Dock  Island,  Polaris  Point  and  Toyiand 
Beach  for  LCAC  landings. 

Dadi  Beach  biota 

Guam  EPA 

Increased  level  of  Historic  Preserva 


Troop  movement  in 
Ord  Annex 

Peter  Melyan,  Guam 

Concern  about  troop  unit  movements  in  Ord  Annex,  which  is  imp 
watershed  for  Fena  Dam.  Still  fairly  pristine,  with  rich  biodiversity  & 

“natural"  vegetation.  Concern  about  siltation/vegetatn  disturbance.  Restrict 
access  to  training  or  limit  to  small  troops. 

Training  constraints  for  the  Ordnance  Annex  are  established  and  monitored 
by  the  environmental  and  safety  staffs. 

SMS  Cormoran 

Historic  Preservation 
Office 

The  SMS  Cormoran,  a  Gentian  ship  wreck  in  Apra  Harbor,  is  listed  on  the 
National  Register  of  Historic  Places. 

Protection  of  underwater  cultural  resources  is  a  criterion  in  selecting 
underwater  training  sites. 

Sniper  range/  hiking 
trail 

Historic  Preservation 
Office  and  David  Lotz 

Proposed  range  at  Ord  Annex  requires  closure  of  popular  hiking  trail,  used 
year-round.  Would  be  major  Impact  on  public  recreation.  Strongly 
i  recommended  to  leave  trail  open  by  relocating  firing  pts,  reconfiguring  fen, 
ior  realigning  trail  corridor. 

The  trail  remains  open.  The  proposed  range  development  has  been  modified 
to  ensure  no  potential  encroachment  on  the  trail. 

Sniper 

range/cara  bou 

Guam  EPA 

Sniper  range  at  Ordnance  Annex  may  affect  wild  carabou. 

Unlikely  since  sniper  training  involves  single  shot,  well-aimed  direct  fire  at 
designated  targets. 

Hiking  trail- 
ecotourism 

David  Lotz,  Guam 

iTake  southern  end  of  mtn  trail  out  of  sniper  range  arc.  Boonie  stampers 
have  had  problems  in  past  coordinating  w/  military  to  get  on  base.  Request 
advance  notification,  at  least  4  months  in  advance,  of  activities  for  next  6  i 
months  to  a  year. 

Conflict  between  trail  and  range  SDZ  has  been  resolved.  The  trail  remains 
open. 

Mariana  Training  DEIS: 
Public  Hearing  Comments 


TOPIC  Commenting  Agency  SPECIFIC  COMMENTS  DISPOSmON 

or  Individual 

Hiking  trall- 
ecotourism 

David  Lotz 

Also  want  a  designated  contact  person  &  warning  signs  posted.  Historically 
trail  has  had  unrestricted  access. 

Trail  remains  open.  Government  Property  signs  are  posted. 

Shape  of  range  fan 

Mark  Lander,  Guam 

Request  for  clarification  of  narrow  shape  of  sniper  range  safety  fan  at  head 
of  target  area.  Suggested  range  be  pulled  back  to  the  right  side. 

Range  orientation  has  been  accomplished. 

Alternative  range 
locations 

David  Lotz 

EIS  should  discuss  alternate  locations  evaluated  for  the  sniper  range  & 
explanation  why  those  were  less  appropriate  than  the  preferred  alternative. 

Appropriate  range  sites  have  been  evaluated.  Sniper  training  is  also  being 
conducted  on  the  Orote  Peninsula  Known  Distance  Range. 

Sniper  location 

David  Lotz 

Was  decision  for  use  of  this  particular  sniper  range  location  made  by  the 
Navy  Seals? 

NSWU-1  worked  with  Naval  Facilities  Engineering  Command  and 
COMNAVMAR1ANAS  to  develop  the  concept  which  must  be  approved  and 
certified  by  NAVFAC. 

latte  sites 

Steve  Lander 

EIS  needs  to  include  discussion  of  mitigation  for  damage  to  latte  stone 
sites  in  Ord  Annex. 

Latte  sets  are  in  defilade.  Lines  of  fire  will  avoid  latte  set  locations. 

Support  base  camps 

Fred  Dela  Cruz 

Recommended  base  camp  will  not  affect  ranchers  in  the  MLA  Camp  will  be 
placed  with  IBB. 

AAV  training  Unai 
Babul 

CNM!  FWS  DLNR  and 
DEQ 

AAV  impacts/ 
mitigation 

CNMI  Coastal 
Resource 

Management  (CRM) 

Concerned  about  tracked  vehicles  on  reef.  FE1S  should  indude  additional 
discussion  re:  additional  mitigation  measures  for  coastal  preservation 
(besides  just  minimizing  impacts).  Education  a  possible  mitigation 
measure. 

No  longer  an  issue  for  AAV  landings.  Unai  Chulu  marine  survey  determined 
no  significant  impacts  to  coral  by  LCACs.  LCUs  do  not  land  on  any  of 

Tinian's  coral  beaches. 

AAV  landings  on 
Babui 

CNMI  CRM 

Why  doesn't  Unai  Chulu  offer  favorable  conditions  compared  with  Unai 
Babui? 

Extensive  shallow  coral  beds  would  be  damaged  by  AAVs. 

Coral  at  Babui 

CNMI  FWS 

Questioned  how  It  was  determined  that  only  1-3%  of  coral  is  live  at  Unai 
Babui. 

The  shallow  spurs  and  nearshore  ledge  that  would  have  been  contacted  by 
landing  AAVs  Is  practically  devoid  of  coral.  The  deeper  grooves  are  not 

Ferry  boat  at  Babui 

Fred  Dela  Cruz 

Desire  for  shared  use  of  Babui  channel  for  AAV  and  ferry  boat  operations. 
Will  military  evaluate  the  envirfl  impacts  of  the  ferry  boat? 

Extensive  spurs  and  grooves  make  AAV  landings  unfavorable. 

Waste  disposal 

Fred  Dela  Cruz 

Questioned  why  there  is  waste  storage  and  shipment  to  Guam.  Request 
for  study  to  develop  waste  disposal  site  on  Tinian  military  land  for  joint  use 
by  military  &  civilians.  (Mike  Fitz  noted:  2  prior  requests  to  CNMI  for  2  diff 
areas  in  LBA) 

Military  training  wastes  will  continue  to  be  removed  from  Tinian. 

Appendix  A-8 


3 


Mariana  Training  DEIS: 
Public  Hearing  Comments 


TOPIC  Commenting  Agency  SPECIFIC  COMMENTS  DISPOSmON 

or  individual 

Negative  impact  on 
tourism 

Fred  Dela  Cruz 

Noted  that  buy-back  areas  support  tourism,  which  is  an  economic  boost  for 
Tinian.  Concern  of  negative  impact  of  military  uniforms  &  historic  bon* 
hole  (remove  It?)  on  tourists. 

Tandem  Thrust  99  is  an  example  of  coordinating  military  activities  and 
tourism  without  significant  (negative)  impacts.  Positive  economic  impacts 
were  evident 

Small  businesses 

Fred  Dela  Cruz 

Needs  to  be  more  ability  for  locals  to  compete  for  contracts  w/  military. 
Insurance  liability  requirements  too  high  for  small  local  businesses. 

Issue  being  addressed  by  COMNAVMARIANAS. 

Mortar  range 

Mike  Fitzgerald, 
Military  Asst  to  Mayor 

Spans  only  access  road  on  NE  side  of  island.  Therefore  potential  loss  of 
access  to  entire  N  Field  area.  Also,  military  needs  to  be  held  accountable 
for  &  repair  any  road  damage  resulting  from  training. 

These  concerns  are  also  expressed  in  toe  EIS.  The  mortar  range  is  no 
longer  a  preferred  alternative. 

Commuter  fiights/rifle 
range 

Michael  Muna,  Saipan 

Public  safety  concern  that  rifle  range  is  in  flight  path  of  Cherokee  air 
routes.  Discuss  the  coordination  allowing  for  both  uses.  Include  notification 
of  day  and  night  training  activities. 

These  concerns  are  also  expressed  in  toe  EIS.  The  small  arms  fire  and 
maneuver  range  is  no  longer  a  preferred  alternative. 

Range:  safety  fan 

CNMI  DEQ 

How  Is  safety  fan  for  conceptual  firing  range  determined? 

Information  on  range  development  passed  to  DEQ.  Issue  of  range 
development  on  Tinian  is  moot 

Erosion/runoff 

CNMI  DEQ 

Concern  about  erosion/runoff  associated  with  live  fire  training.  Could 
impact  nearshore  waters.  INdude  info  in  EIS  on  frequency  of  operations  & 
potential  impacts. 

Range  development  is  no  longer  recommended. 

Rifl  e/mortar  ranges 

CNMI  FWS 

Concern  about  size  of  these  ranges.  Recommended  that  siting  for  firing 
range  be  limited  to  one  area  of  coast  (i.e.,  not  both  toe  E  &  W  coasts)  so 
less  area  impacted. 

Range  development  is  no  longer  recommended. 

Range:  safety 
concerns 

CNMI  DEQ 

Safety  issues  of  EMUA  range  training  in  relation  to  ocean  recreation 
activities  on  Tinian,  which  will  likely  increase.  What  does  -3  miles  out* 
really  mean  to  toe  average  boater? 

Range  development  is  no  longer  recommended. 

Shell  casings 

CNMI  DEQ 

Are  shell  casings  deaned  up  after  firing  activities? 

(Range  development  is  no  longer  recommended. 

Blowhole 

CNMI  DEQ 

Will  biowhole  be  dosed  due  to  training? 

(Restricted  access  to  toe  blowhole  is  not  anticipated  since  it  lies  to  the  flank 
of  normal  training  areas  on  North  Freld.  Range  development  and  potential 
conflicts  with  a  range  SDZ  no  longer  apply. 

UXO  range 

Mike  Fitzgerald  & 
Ellen  Ikehara 

Former  impact  range  needs  to  be  fenced  &  have  signs  posted.  Dangerous 
area,  esp  since  #  tourists  &  residents  is  increasing,  &  since  residents 
collect  sea  crabs  &  medidnal  plants  in  the  vidnity. 

Inactive  range  is  fenced  and  UXO  warning  signs  are  posted. 

Firing  range 

Steve  Lander,  Guam 

Conceptual  firing  range  may  negatively  impact  the  main  tourist  access 
road  heading  north. 

Range  development  is  no  longer  recommended. 

EMUA  barrier 

Mike  Fitzgerald 

Safety  concern.  Better  not  to  have  a  permanent  structure.  Remove 
barricade  at  end  of  exercise  to  avoid  accidents  (w/  speeding  cars,  etc). 

EIS  also  recommends  no  permanent  gates  due  to  safety  and  cost  concerns. 
Temporary  barriers  and  sentries  are  sufficient. 
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Mariana  Training  DEIS: 
Public  Hearing  Comments 


TOPIC  C°Tfodiv?duarCy  SPECIFIC  COMMENTS  DISPOSITION 

shooting  house  vs 
historic  sites 

Mike  Fitzgerald 

Appropriate  to  use  a  historic  site  as  a  shooting  house?  Include  discussion 
in  EIS.  (In  past  construction  of  small  monuments  In  N  Reid  has  been 
denied  due  to  historic  sites.) 

Proposed  action  has  been  coordinated  with  fee  Historic  Preservation  Officer. 
Protocols  to  evaluate  impacts  will  be  enacted. 

Shooting  house 
concerns 

David  Lotz,  Guam 

Has  public  safety  &  historical  preservation  concerns  regarding  proposed 
shooting  house  training. 

Shooting  House  and  Breacher  Trainer  development  is  no  longer 
recommended.  Safety  radius  at  World  War  li  structures  during  live-fire 
training  is  established.  Training  is  normally  conducted  at  night 

Restricted  access 

Ellen  Ikehara 

Concern  about  restricted  access  to  EMUA  during  non-training  periods. 
Please  provide  30-day  advance  notice  of  restricted  access  times. 

Advance  coordination  wilt  be  conducted  with  CNMI  officials  and  the  Tinian 
Mayors'  Military  Representative  as  much  in  advance  as  possible  with  thirty 
days  considered  as  reasonable. 

Turtle  feeding 
grounds 

Ellen  Ikehara 

Concern  impact  fan  of  live  fire  range  may  encroach  in  turtle  feeding  area. 
Also  noted  that  Tinian  not  only  island  w/  turtle  feeding  grounds  (this  info 
missing  from  Guam/Rota  maps). 

Range  development  is  not  recommended. 

Cargo  troop 
paradrops 

Michael  Muna,  Saipan 

Discuss  these  in  the  text  Concern  theyll  interfere  w /  the  flight  traffic 
pattern  btwn  Saipan  &  Tinian.  Include  details  on  communication  &  timing. 

EIS  discusses  planning,  coordination,  and  airspace  control  conducted  by 
the  military  and  the  FAA 

North  Field  traffic 
patterns 

Michael  Muna,  Saipan 

Request  for  detailed  info  on  traffic  patterns  for  activities  in  North  Reid. 

EiS  Identifies  North  Reid  runways  used  by  fixed-wing  and  helicopters.  Flight 
tracks  are  coordinated  with  the  FAA 

Simulation  models 

CNMI  DEQ 

Suggested  to  use  simulation  models  for  firing  range  activities. 

Uve-fire  range  training  will  be  conducted  on  Guam.  Training  simulators  are 
used  in  locations  that  offer  no  ranges.  MILES  system  is  often  used  during 
field  maneuvers  to  record  "hits"  by  lasers 

Mixed  use  airspace 

Michael  Muna,  Saipan 

Concern  over  increase  in  future  Tinian  flights  (for  casino,  etc).  Address 
cumulative  impacts  of  increased  airspace  use,  increase  in  flight 
tracks/pattems,  eta 

Increased  activities  on  Tinian  are  identified  in  the  EIS  as  factors  that  will 
ilnfluence  all  future  training  activities. 

Commuter 
flights/VOA,  eta 

Mike  Fitzgerald 

Concern  that  between  live  fire  range  and  VOA  antennas,  flight  path  too 
narrow  for  commuter  flights. 

The  IBB  and  commercial  flight  activities  are  functioning  without  conflict 

VOA  EMR  hazard 

Michael  Muna,  Saipan 

Concern  about  VOA  tower  and  impacts  of  irradiation.  Need  public 
education  component  so  info  about  health  hazards  is  provided. 

Information  passed  to  Tinian  Mayor's  office  for  discussions  with  IBB.  EIS 
has  determined  that  outside  of  the  antenna  field  (which  is  a  restricted  area) 
there  is  no  EMR  hazard  to  persons,  fuel,  or  ordnance. 

Training  notification 

Proper  notification  prior  to  exercises  is  appreciated/requested,  including 
after  airport  hours.  Include  specifics  of  notification  m  Final  EIS. 

NSWU-1  and  COMNAVMARIANAS  will  continue  to  coordinate  training 
support  activities  in  advance  with  the  Rota  municipal  government 

NVG  training  and 
endangered  species 

Concern  over  impacts  to  wildlife  (endangered  crows  &  bats)  due  to  flight 
times  and  low  altitude  of  flights. 

The  need  to  use  the  Rota  Airport  for  NVG  training  no  longer  exists.  Confined 
landing  sites  have  been  provided  on  NW  Reid,  AAFB. 
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Mariana  Training  DEIS: 
Public  Hearing  Comments 


Commenting  Agency 
or  Individual 


SPECIFIC  COMMENTS 


NVG-flight  tracks 
No  concerns 


Double  meetings 


Combat  swimmer 
training _ 

Medevac  training 

i 

General  satisfaction  1 


Harbor  dredging 

Notification  of 
research 


Include  info  on  military  flight  patterns  with  respect  to  commuter  flight 
patterns.  Concern  for  pubfic  safety  at  new  Rota  Resort,  north  of  NVG  flight 

_ tracks.  _ 

CNMI  CRM  DEIS  well  written.  No  concerns  about  proposed  actions  on  Rota. 


„miii  run  Displeasure  with  scheduling  of  two  meetings  per  island,  since  CRM  must 
CNMI  CRM  aaenj  an  stings, _ 

A  Natural  Resource  Conservation  Plan  should  be  developed  for  protection 
of  seabird  colonies,  which  would  also  provide  a  nesting  site  for  crows/bats. 

Include  in  Final  EIS  discussion  of/reference  to  Section  10  of  ESA,  which 
otters  possibility  of  relocating  crows  to  a  conservation  area  (the  newly 

_ created  Sabanatan  (?)  wildlife  sanctuary). _ 

Discuss  use  of  chemicals/flares  for  repelling  sharks  &  description  of 

_ combat  swimmer  training  if  trainees  come  ashore. _ 

Public  safety  concerns  If  Medevac  training  occurs  on  school  grounds 
during  school  hours.  Should  restrict  landings/trainings  to  Health  Compound 
_ during  school  hrs.  ID  communication  channels. _ 

In  genera!,  existing  military  training  occurs  in  a  satisfactory  manner. 


Military  was  informed  of  a  project  currently  being  planned  to  dredge  the 
_ harbor  that  may  prohibit  normal  military  activities. _ 

CNMI  DLNR,  Rota  Would  like  assurance  lhat  any  research  on  Rota  is  coordinated  with  DLNR. ! 


NVG  training  is  no  longer  recommended. 
Nice  to  hear. 


Conducting  two  meetings  is  for  the  convenience  of  the  citizens  who  may  not 
be  able  to  leave  work  to  attend  a  daytime  session. _ 

Not  an  EIS  issue  with  no  flight  activities  proposed.  CNMI  for  action. 


NSWU-1  uses  Rota  for  training  support  and  not  for  amphibious  raids. 

.  HC-5  medevac  support  to  Rota  is  not  a  training  issue.  Selection  of  LZs  is 
1  conducted  by  the  municipality. 

NSWU-1  plans  to  continue  to  maintain  good  relationships  m  exchange  for 
the  excellent  support  that  has  been  provided  to  them. 


COMNAVMARIANAS  for  action. 

The  EIS  does  not  propose  any  research  projects.  Item  passed  to 
'  COMNAVMARIANAS  for  action  as  appropriate. 


Notification  of 
agencies 

CNMI  Governor's 
Office 

COMNAVMARIANAS  has  initiated  periodic  discussions  with  CRM,  DLNR. 
FHS  should  ©which  resource  agencies  will  be  notified  in  advance  el  l"6  °EQ  «P««|te«ves  teWentif)-and  resolve  prebtoms orto 

mWtary  training  exercises  S  to  what  level  of  detail  Ihe/ll  be  notified.  devet^ment  P^'sjhe  Tinian  Mayor's  office  GMitary  Representative) 

has  been  identified  as  the  Pomt-of-Contact  for  coordinating  military  training 
schedules  and  requests. 

Notification  of  public 

CNMI  CRM 

Need  continued  public  edification  lor  aclivilies  on  FDM.  ^  N0™AR  and  N0™M  P™*5*  e,BudnP  w°ma,i0"  <°  »» 

Emergency  Management  Office  will  continue. 
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Mariana  Training  DEIS: 
Public  Hearing  Comments 


TOPIC  Commenting  Agency  SPECIFIC  COMMENTS  DISPOSITION 

or  Individual 

Advisory  council 

CNMI  Governor's 
Office 

Formal  consultation  btwn  military  and  local  residents  would  encourage 
community  support  Ex  group  Is  the  Civilian/Military  Advisory  Council  (they 
could  give  the  30-day  advance  training  warnings  too).  Note:  POC  for 
group=  CNMI  Governor 

A  COMNAVMARIANAS/CNMI  working  group  has  been  established. 

Move  buck  targets 

CNMI  DPW 

Booby  birds  located  on  windward  side  of  FDM,  so  move  the  truck  convoy 
target  area  from  there. 

Target  locations  and  impact  areas  have  been  modified  to  eliminate  targeting 
known  nesting  areas. 

FDM  future  dean-up 

CNM!  CRM 

Consider  that  FDM  will,  at  some  point  be  returned  to  CNMI.  Be  careful 
now  so  clean-up  later  is  easier. 

No  comment 

Bombing  impacts 

CNMI  DEQ 

Clarified  that  removing  ground  training  on  FDM  from  mitigated  set  of  alts 
will  not  decrease  bombing  impacts  on  FDM.  Rather,  just  increases 
personnel  safety. 

EIS  does  not  recommend  any  ground  training  on  FDM.  Extent  of  bombing 
and  Naval  Gunfire  is  determined  via  Biological  Opinions  from  USFWS. 

FDM  airway 

Michael  Muna,  Saipan 

Public  safety  concern  regarding  the  airpath  over  FDM. 

NOTMAR  and  NOT  AM  process  remains  in  effect. 

Conservation  of 
marine  resources 

Albert  Deleon 
Guerrero,  DEQ 

Concern  over  fish  kills  from  bombs  detonating  underwater.  Long-term  coral 
conservation  &  longitudinal  studies  should  be  considered,  as  should 
marine  resource  conservation  (esp  since  fishing  so  popular  there). 

Annual  coral  studies  are  scheduled.  Other  mitigation  measures  are  being 
reviewed  by  the  COMNAVMARIANAS/CNMI  working  group. 

Fishing  near  FDM 

Ray  Mafhas,  Saipan 

Curtail  training  on  FDM  between  April  and  July,  which  are  the  best  months 
for  subsistence  fishing  for  Saipan  residents.  (Note:  usually  fish  SE  &  SW 
sides  of  FDM,  as  dose  as  300-500  yards  off  the  island.) 

FDM  training  is  based  on  training  unit  operational  schedules  and 
deployments. 

Fishermen  safety 

Ray  Mafhas,  Saipan 

Fishermen  safety  an  issue  since  not  all  fisherment  receive  notification  of 
training  on  FDM,  &  since  they  take  shelter  form  storms  on  FDM.  Post 
warning  signs  on  island  to  educate  about  UXO  &  indude  info  in  boat 
registration/  licenses. 

Signs  on  the  island  are  not  recommended.  Education  programs  at  the 
marinas  are  recommended. 

Megapod  es 

CNMI  FWS 

Increased  populations  &  more  spedfic  mitigation  for  the  megapode  are 
desired.  Military  should  provide  a  statement  of  committment  to  enhance 
moorhen  populations. 

Navy  and  USFWS  are  engaged  In  habitat  and  species  enhancements  on 
Sarigan. 

BTS  target  checks 

CNMIFWS 

Question  whether  targets  on  FDM  will  be  checked  for  the  BTS. 

Target  materials  are  subject  to  BTS  inspection  protocol.  Old  auto  and  truck 
bodies  that  were  difficult  to  inspect  will  no  longer  be  used. 

BTS  Plan 

CNMI  FWS 

Need  a  description  of  BTS  containment  plan.  High  pressure  deaning  w/  a 
steam  Jenny  used  at  AAFB.  Inspection  now  being  done  to  determine  If  this 
type  of  deaning  is  successful.  Fumigation  (w/  methyl  bromine,  for  ex)  is  a 
possibility. 

BTS  protocol  is  published  in  toe  EIS.  See  Appendix  E. 

BTS  Plan  update 

CNM!  FWS  and  CRM 

New  info  about  BTS  containment  is  available  from  ADC  (Scott  Vogt  will 
send).  Needs  to  be  a  protocol  in  text  to  incorporate  the  latest  &  best  info 
Into  our  BTS  Control/Interdiction  Plan. 

See  Appendix  E  of  the  EIS. 
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Public  Hearing  Comments 


TOPIC 

Commenting  Agency 
or  Individual 

SPECIFIC  COMMENTS 

DISPOSITION 

Turtle  nesting  period 

CNMIFWS 

He  clarified  green  sea  turtles  nest  between  March  and  May/June. 

Potential  impacts  are  to  Tinian  training  beaches.  A  Navy  biologist  will  inspect 
these  beaches  immediately  prior  to  training  to  safeguard  any  turtle  nesting 
sites. 
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Appendix  B 

Technical  Descriptions  and 
and  Photographs  of  Training 

B-1 :  Field  Maneuver  and  Logistics  Photos 

B-2:  Field  Maneuvers  Technical  Information  Table 

B-3:  Aviation  Photos 

B-4:  Aviation  Training  Technical  Information  Table 
B-5:  Amphibious  Landing  Photos 
B-6:  Assault  Amphibian  Vehicle  (AAV)  Photo 
B-7:  AAV  Impacts  on  Land  and  Water  Surfaces 
B-8:  Landing  Craft  Air  Cushion  (LCAC)  Photos 
B-9:  LCAC  Impact  on  Land  and  Water  Surfaces 
B-10:  Amphibious  Landing  Craft  and  Vehicles  Technical 
Information  Table 

B-11:  Live-Fire  and  Underwater  Demolition  Photos 
B-1 2:  Shooting  House  Photo 

B-1 3:  Firing  Range  and  Weapon  Technical  Information  Table 

B-1 4:  Known  Distance  Range  Surface  Danger  Zone  Schematic 

B-1 5:  Ballistic  Trajectory  Schematic 

B-1 6:  Aerial  Bombardment  and  Naval  Gunfire  Photos 

B-1 7:  FDM  Bombing  Photo 
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Table  B-2  Field  Maneuvers  Technical  Information 


ACTIVITY 


MAJOR  ITEMS  OF 
EQUIPMENT 


POTENTIALLY  SIGNIFICANT 
PRQGRftMMATlb  IMPACTS 


Tactical  field  maneuvers 


Troop  movement 


Defensive  positions  and  bivouacs 


Personnel  and  cargo  transport  to  and 
from  Ttnian 


Logistic  support  base  shooting  house, 
breaching  house,  security  gate 
I  construction 


Rifles,  pistols,  machine  guns  (small 
arms)  with  blank  ammunition 

Signal  flares  and  smoke  grenades 


Fixed  wing  aircraft  and  helicopters 

Trucks,  light  armored  vehicles  (LAV), 
assault  amphibian  Vehicles  ( AAV), 
small  unit  support  vehicles  (SUSV) 


Hand  tools,  security  wire,  camouflage 
nets,  tents,  generators,  field  kitchens 
and  showers,  portable  toilets  and  trash 
dumpsters 


LCUs  and  barge,  fixed  wing  aircraft  and 
helicopters 


Earth-moving  equipment 


Field  fires 

Damage  to  vegetation,  habitat,  and 
cultural  sites;  fuel  spills 


Field  fire,  damage  to  vegetation,  habitat, 
and  cultural  sites;  fuel  spills,  waste  spills 


Brown  tree  snake  importation 


Loss  of  vegetation  or  habitat,  damage  to 
cultural  sites,  fuel  spills 
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Table  B-4 


ACTIVITY 

Airmobile  operations: 

Ground  forces  transportation 
Equipment  and  cargo  lift 


Airborne  operations: 

Parachute  drops  (personnel) 

Parachute  drops  (cargo) 

Fast  rope  (helicopter  rappel) 

Special  purpose  helicopter  insertion 
and  extraction  (SPIE) 

Close  air  support  (simulated) 


Night  vision  goggle  training 


Firefighting 


Forward  area  refueling  points  (FARP) 


Training  Technical  Information 


MAJOR  ITEMS  OF 
EQUIPMENT 

POTENTIALLY  SIGNIFICANT 
PROGRAMMATIC  IMPACTS 

Fixed  wing  aircraft  (e.g.,  C-141  and  MC- 
130/KC-130) 

Interference  with  commercial  aviation 
activities 

Rotary  wing  aircraft  (e.g.,  CH-46E,  CH- 
53E,  UH-1N,  UH-60) 

Public  safety  in  vicinity  of  air  operations 

Tilt  wing  (MV-22) 

Fixed  wing  aircraft  (e.g„  C-141  and  MC- 
130/KC-130) 

Interference  with  commercial  aviation 
activities 

Rotary  wing  aircraft  (e.g.,  CH-46E,  CH- 
53E,  UH-1N,  UH-60) 

Public  safety  in  vicinity  of  air  operations 

Tilt  wing  (MV-22) 

Fixed  wing  fighter  attack  aircraft  (e.g., 
F/A-18,  AV-6B  Harrier) 

Interference  with  commercial  aviation 
activities 

Rotary  wing  aircraft  (e.g.,  AH-1 W) 

Public  safety  in  vicinity  of  air  operations 

Ail  aircraft 

Interference  with  commercial  aviation 
activities 

Public  safety  in  vicinity  of  air  operations 

Noise  at  night 

Rotary  wing  aircraft  (CH-46E  and  CH- 
53E)  and  fire  buckets 

Interference  with  commercial  aviation 
activities 

Public  safety  in  vicinity  of  air  operations 

Noise  at  night 

Salt  water  damage  to  vegetation 

Portable  fuel  bladders,  spill  containment 
liners,  and  pumps 

Fuel  spill 

Fire 
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The  AAV  is  designed  to  carry  21  combat-equipped  troops  or  4500  kg  of  cargo.  Using  an  eight  cylinder,  multi-fuel 
engine,  the  vehicle  can  cruise  at  30  to  50  kilometers  per  hour  (kph)  on  land,  and  at  about  10  kph  on  water.  Its 
maximum  speed  is  70  kph  on  land  and  13  kph  on  water.  Armament  consists  of  a  turret  mounted  M2  .50  caliber 
machine  gun,  and  MK19  40mm  machine  gun. 

The  AAV  is  3.25  m  wide,  7.9  m  long,  and  3.1  m  high;  its  maximum  draft  is  1 .7  m.  its  tracks  are  0.9  m  wide  and  bottom 
clearance  is  0.4  m.  Although  the  AAV  can  climb  walls  one-meter-high  once  its  tracks  are  in  contact  with  land,  it 
requires  a  slanting  surface  for  initial  touchdown  during  a  water  approach. 


B-6:  ASSAULT  AMPHIBIAN  VEHICLE 

(AAV) 

FEIS:  Military  Training  in  the  Marianas 
Belt  Collins  Hawaii,  June  1999 
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AAV  CONTACTING  VARIOUS  SURFACES 


Gentle  Slope 


Preferable  beach  approach:  tracks  contact  substrate  gradually  in  water  at  least  1 .8m  deep. 


Submerged  or  Jutting  Substrate 


/ 1 


Poor  beach  approach:  Vehicle  hull  instead  of  tracks  makes  initial  contact  on  underwater  ledge. 


AAV  track  suspension  allows  it  to  climb  vertical  obstacles  of  up  to  1  m,  and  cross  ditc 


Source:  US.VC  FMFM  9-2:  “Amphibious  Vehicles* 
dated  23  April  1981 


B-7:  AAV  IMPACTS  ON  LAND  AND 
WATER  SURFACES 

FEIS:  Military  Training  in  the  Marianas 
Belt  Collins  Hawaii,  June  1999 
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The  LCAC  is  powered  by  gas  turbine  engines  and  propelled  by  two  large  propellers.  It  travels  over  both  land  and 
water  on  a  cushion  of  air  created  by  internal  fans  and  contained  by  a  flexible  skirt.  It  is  used  to  carry  large  vehicles, 
cargo,  and  weapons  systems  during  ship-to-shore  tactical  exercises.  The  LCAC  travels  at  approximately  93  kph  on 
water  and  46  kph  over  land. 


B-8:  LANDING  CRAFT  AIR  CUSHION 

(LCAC) 

FEIS:  Military  Training  in  the  Marianas 
Belt  Collins  Hawaii,  June  1999 
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LCAC  EFFECTS  ON  WATER  SURFACE 


Direction  of  travel 


Shroud  - 


Rudder - 


Lift  Fan  - 


■  Bow  Thruster 
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Depressed  Water  Surface 
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NOT  TO  SCALE 


LCAC  fans  propel  air  downward,  inflating  the  tube-like  skirt  and  lifting  the  vehicle  above  the  surface  with  air 
escaping  along  the  edges  of  the  inflatable  skirt.  At  slow  speeds,  the  LCAC  rides  relatively  low,  depressing  the 
water  surface  30  to  50  cm  and  generating  a  bow  wave.  As  forward  speed  increases,  the  bow  wave  diminishes 
and  the  water  is  depressed  only  about  1 0  cm.  (If  the  LCAC  stopped  in  the  water,  it  would  draft  about  85  cm.) 


m  m  % 


:.;-S 

■A-A  :  :  -..A' 

m,:  <  .  A  .  •.  X-  • '  - 


As  an  LCAC  approaches  shore,  it  may  slow  down,  increasing  the  underlying  water  depression.  At  the  shore, 
the  skirt  adjusts  to  changes  in  slope.  (The  LCAC  is  limited  to  6°  or  less  continuous  ground  slope,  but  can  cross 
short  areas  of  up  to  13°.)  Upon  reaching  its  designated  landing  zone,  the  LCAC  lowers  to  rest  on  its  skid  rails. 
Vehicles  may  offload  from  fore  and  aft  ramps.  To  exit  the  beach,  the  LCAC  rises  back  up  on  cushion,  turns, 
and  increases  speed  as  it  moves  back  over  the  water. 


Source:  USN  Operational  Handbook  7-15, 

“Employment  of  Landing  Craft  Air  Cushion 
(LCAC)  in  Amphibious  Operations"  dated 
Nov.  1985 


B-9:  LCAC  IMPACTS  ON  LAND 
AND  WATER  SURFACES 

FEIS:  Military  Training  in  the  Marianas 
Belt  Collins  Hawaii,  June  1999 


Table  B-10  Amphibious  Landing  Craft  And  Vehicles  Technical  Information 


Notes:  1 .  Craft  and  Vehicle  Data  Sheets  use  English  measurements. 


Table  B-10  (continued): 


Notes:  1 .  Craft  and  Vehicle  Data  Sheets  use  English  measurements. 

2.  AAV  weight,  on-vehicle  equipment,  and  weaponry  vary  with  the  Communications  and  Recovery  vehicle  variants. 

3.  Vehicle  is  undergoing  development.  Dimensions  and  characteristics  will  vary  for  the  Communications  vehicle  variant. 
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A  shooting  house  is  a  house  equipped  with  bullet  traps  and  a  roof  to  prevent  projectiles  from  leaving  the  premises.  There 
is  a  space  between  the  top  of  the  walls  and  the  roof  to  allow  for  through  ventilation. 


B-12:  SHOOTING  HOUSE 

FEIS:  Military  Training  in  the  Marianas 
Belt  Collins  Hawaii,  June  1999 


Table  B-13  Firing  Range  and  Weapon  Technical  Information 


ACTIVITY 

WEAPONS  EMPLOYED 

POTENTIALLY  SIGNIFICANT 
PROGRAMMATIC  IMPACTS 

Small  arms  range:  known  distance  or  fire 
and  maneuver 

5.56  and  7.62mm  rifles,  squad  automatic 
weapons  and  light  machine  guns,  9mm 
submachine  guns 

Effects  to  air  and  maritime  navigation 

Fire 

Temporary  closure  of  EMUA  to  civilian 
access 

Mortar  range 

60  mm  mortar 

Effects  to  air  and  maritime  navigation 

UXO 

Shooting  house 

5.56  and  7.62mm  rifles,  squad  automatic 
weapons,  9mm  submachine  guns 

Temporary  closure  of  EMUA  to  civilian 
access 

Breaching  house 

5.56mm  rifles  and  “Simunitions” 

1/4  pound  explosive  charge 

Temporary  closure  of  EMUA  to  civilian 
access 

342.0414/003-10  r5.12.99  3 


IMPACT  AREA- 


l 

§ 

a 


MAXIMUM 
RANGE  OF 
MOST 
POWERFUL 
CARTRIDGE 
USED  ON 
RANGE 


TARGET  LINE  • 


- FIRING  LINE - 

RANGE  WIDTH - * - * 

A  Surface  Danger  Zone  (SDZ)  is  the  area  endangered  by  a  particular  type  of  weapons  firing.  It  consists 
of  an  impact  area,  a  dispersion  area,  a  ricochet  area,  and  a  secondary  danger  area.  All  projectiles  and 
fragments  will  be  contained  within  the  SDZ,  The  fan  shape  and  size  is  specific  to  the  weapons  used  on 
the  range. 


Source:  Range  Facilities  and  Miscellaneous 
Training  Facilities ,  other  than  Buildings, 
NAVFACENGCOM,  MIL-HDBK-1 027/3, 1988 


NOT  TO  SCALE 


B-14:  SMALL  ARMS  RANGE 
SURFACE  DANGER  ZONE 

FEIS:  Military  Training  in  the  Marianas 
Belt  Collins  Hawaii,  June  1999 


Source:  U.S.  Navy  file  photos  (CHINFO):  Andersen 
Air  Force  Base  file  photos 


B-16:  AERIAL  BOMBARDMENT  AND 
NAVAL  GUNFIRE  PHOTOS 

FEIS:  Military  Training  in  the  Marianas 
Belt  Collins  Hawaii,  June  1999 


FEIS:  Military  Training  in  the  Marianas 
Beit  Collins  Hawaii,  June  1999 


Appendix  C 

Marine  Assessments  of  Guam  and  Tinian 
Training  Beaches 

C-1:  Preliminary  Assessment  of  the  Nearshore  Marine  Environments  Off 

of  Beaches  on  the  Island  of  Tinian,  CNMI:  Potential  Impacts  from 
Amphibious  Landings,  Tandem  Thrust  95  (September  26, 1994) 

C-2:  Marianas  Environmental  Impact  Statement  Marine  Environmental 

Assessment  Guam  and  Tinian  (September  6,  1996) 

C-3:  Marine  Environmental  Impact  Assessment  for  Military  Training 

Exercises  Off  Tipalao  and  Dadi  Beaches,  Guam  Naval  Station, 
Guam,  Mariana  Islands  (September  1997) 

C-4:  Navy  Hydrographic  Surveys  of  Tinian  Landing  Beaches 

(March  1994) 

C-5:  Marianas  Training  Effects  of  LCAC  Landings  on  Coral  Reefs 

(17  April  1999) 


Appendix  C-1 

Preliminary  Assessment  of  the  Nearshore  Marine  Environments  Off  of 
Beaches  on  the  Island  of  Tinian,  CNMI:  Potential  Impacts  from 
Amphibious  Landings,  Tandem  Thrust  95  (September  26, 1994) 
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level  of  investigation  was  somewhat  reduced  compared  to  Dangkolo  and  Chulu. 


sites,  encrusting  red  coralline  algae  were  not  common  off  Kammer  Beach. 


Appendix  C-2 

Marianas  Environmental  Impact  Statement  Marine  Environmental 
Assessment  Guam  and  Tinian  (September  6,  1996) 
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TABLE  I.  Results  of  water  chemistry  sampling  In  Tinian  Harbor  collected  on  March  16,  1996.  V  denotes  surface 
sample,  "dw  denotes  deep  sample.  See  Figure  I  for  sampling  locations. 
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Marine  Environmental  Impact  Assessment  for  Military  Training 
Exercises  Off  Tipalao  and  Dadi  Beaches,  Guam  Naval  Station,  Guam, 

Mariana  Islands  (September  1997) 
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Appendix  C-4 

Navy  Hydrographic  Surveys  of  Tinian  Landing  Beaches 

(March  1994) 
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MARIANAS  ISLANDS  AMPHIBIOUS  TRAINING 
EFFECTS  of  LCAC  LANDINGS  ON  CORAL  REEFS 


INTRODUCTION 

This  report  primarily  deals  with  the  results  of  a  marine  survey  conducted  during  military  exercise 
Tandem  Thrust  99  at  Unai  Chulu,  Tinian,  Commonwealth  of  the  Northern  Mariana  Islands, 
involving  use  of  the  Navy’s  Landing  Craft,  Air  Cushion  (LCAC).  In  addition,  this  report  updates 
previous  survey  information  that  has  been  provided  for  Unai  Babui  and  Unai  Dankulo.  The  three 
beaches  comprise  those  that  are  being  evaluated  for  amphibious  training  landing  exercises  by  the 
Navy  and  Marine  Corps. 

Concerns  have  been  expressed  by  various  regulatory  agencies  on  the  impacts  to  nearshore  coral  reef 
habitats  from  beach  landing  exercises  using  the  LCAC.  This  craft  is  designed  to  operate  in  either  an 
on-cushion  or  off-cushion  /hullbome  fashion.  When  the  craft  is  on-cushion,  which  is  the  normal 
operating  mode,  the  vehicle  rides  on  a  cushion  of  air  with  a  small  gap  between  the  tips  of  the  rubber 
cushion  skirt  fingers  and  the  operating  surface  (e.g.,  ocean  surface).  The  craft  is  hullbome  when  the 
hull  is  in  the  water  and  the  craft  is  in  the  displacement  mode.  The  draft  of  an  empty  LCAC  operating 
in  the  off-cushion  or  hullbome  mode  is  2  ft  2  inches;  die  craft  has  no  draft  when  operating  in  the  on- 
cushion  mode.  The  pressure  generated  by  the  craft  during  on-cushion  operation  is  104  lb/ft2  (0.72 
lb/in2)  dispersed  over  an  area  or  3,160  ft2. 

To  date,  the  effects  to  the  ocean  floor  and  associated  benthic  (bottom  dwelling)  communities  from 
the  transit  of  LCACs  have  not  been  documented.  As  such,  little  information  exists  on  the  effects  of 
LCAC  landings  over  shallow  coral  reefs.  To  address  the  question  of  impact  from  LCAC  landings, 
a  survey  was  conducted  at  Unai  Chulu,  on  the  Island  of  Tinian  in  the  Commonwealth  of  the  Northern 
Mariana  Islands  (CNMI)  during  exercise  Tandem  Thrust  99.  The  primary  goal  of  this  report  is  to 
present  the  methods,  results,  and  conclusions  regarding  the  effects  of  LCAC  landings  at  Unai  Chulu, 
while,  a  secondary  objective  of  the  study  is  to  utilize  the  information  to  present  insights  into  the 
effects  of  the  landings  in  other  areas. 

Description  of  Unai  Chulu 

Unai  Chulu  consists  of  a  crescent  shaped  carbonate  sand  beach  approximately  100  meters  (m)  long, 
bounded  by  rocky  headlands  (weathered  reefal  limestone).  The  sand  beach  face  in  the  intertidal  zone 
slopes  rather  steeply  into  a  flatter  back  beach  area  that  contains  beach  strand  vegetation. 

Figures  1  and  2  show  a  cross-sectional  representation,  and  aerial  view,  respectively,  of  the  reef 
zonation  pattern  at  Unai  Chulu.  The  two  main  reef  zones  are  the  reef  flat  and  the  reef  front.  The  reef 
flat  extends  from  the  highest  wash  of  waves  to  the  reef  crest,  and  is  characterized  by  water  depth  no 
greater  than  0.5  m  at  a  low  tide.  The  inner  reef  flat  subzone  consists  primarily  of  lithified  limestone 
seafloor  with  a  veneer  of  sand  and  rubble.  The  inner  reef  flat  within  approximately  20  m  of  the 
shoreline  is  dominated  by  sand,  rubble,  and  outcrops  of  a  fossil  reef,  Corals  in  the  nearshore  part  of 
the  inner  reef  flat  subzone  consist  primarily  of  circular,  flat-topped  lobate  corals  primarily  of  the 
genus  Porites.  Upward  growth  of  these  corals  is  truncated  owing  to  the  shallow  depth  of  the  inner 
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reef  flat,  and  living  tissue  only  on  the  vertical  sides  of  the  colonies  (Figure  3).  Short  algal  turf 
occupies  much  of  the  sand  and  rubble  surfaces  of  the  inner  flat. 

In  the  middle  reef  flat  subzone  the  bottom  composition  consists  primarily  of  an  exposed  lithophyte 
reef  platform  that  is  pitted  by  the  boring  action  of  sea  urchins,  primarily  of  the  genus  Echinothrix. 
Small  deposits  of  sand  are  found  in  the  shallow  burrow  pits  on  the  reef  platform.  Corals  are  more 
abundant  in  the  middle  reef  flat  zone,  consisting  of  small  colonies  of  a  variety  of  branching  and 
encrusting  forms. 

Water  depth  of  the  outer  reef  flat  zone  is  shallower  than  the  mid  reef  flat  zones.  The  outer  reef  flat 
zone  absorbs  substantial  hydrodynamic  force  from  waves  breaking  on  the  reef  crest.  As  a  result  of 
the  shallow  depth  and  concussive  force,  corals  are  rare  in  this  subzone  and  consist  primarily  of 
encrusting  species.  The  reef  crest  is  a  narrow  margin  of  very  shallow  limestone  that  is  nearly 
exposed  at  low  tide.  The  seaward  side  of  the  reef  crest  grades  into  a  sloping  submarine  terrace  that 
forms  the  reef  front  zone.  The  crest  and  upper  reef  front  are  composed  of  ridges  and  channels  cut  into 
the  reef  platform  that  are  oriented  perpendicular  to  the  reef  margin.  The  ridge  and  channel 
topography  is  termed  a  “spur  and  groove”  system,  and  is  a  common  feature  on  windward  reef  fronts 
in  many  locales.  Because  of  the  high  relief  of  the  reef  crest  and  reef  front,  water  depth  varies  from 
less  than  a  meter  on  the  top  of  the  spurs  to  up  to  5-6  meters  within  the  narrow  grooves.  Coral  cover 
is  abundant  on  the  walls  of  the  spurs,  extending  virtually  to  the  reef  crest.  The  spur  and  groove  zone 
grades  into  a  deep  reef  front  terrace. 

METHODS 

The  overall  approach  of  the  investigation  was  to  establish  a  series  of  semi-permanent  quantitative 
benthic  transect  stations  in  the  path  of  LCAC  landings.  Comparison  of  the  stations  before  and  after 
landings  provided  information  on  the  extent  of  impact  to  the  physical  structure  of  the  coral  reef,  as 
well  as  the  associated  communities.  Semi-permanent  is  defined  as  physically  marking  the  transects 
so  that  the  exact  areas  could  be  relocated  for  the  duration  of  the  monitoring  program. 

Because  the  draft  of  the  LCAC,  even  when  in  the  displacement  mode,  is  less  than  one  meter,  the 
focal  areas  of  the  reef  were  the  inner  and  mid  reef  flats  and  shallow  inner  portions  of  the  reef  front. 
A  “landing  corridor,”  approximately  two  vehicle  widths  wide  (~30  meters)  was  demarcated  off  the 
approximate  center  of  Unai  Chulu,  in  coordination  with  on-site  Navy  personnel  responsible  for 
conducting  the  LCAC  activities.  Within  the  corridor,  three  transect  “stations”  were  established. 
Station  1  was  located  near  the  boundary  of  the  inner  and  mid  reef  flat  zones;  station  2  was  located 
in  the  mid  reef  flat  zone;  and  station  3  was  located  in  the  reef  front  zone  just  seaward  of  the  reef 
crest.  Water  depth  at  Stations  1  and  2  was  approximately  0.25  to  0.5  m,  while  the  depth  at  Station 
3  was  0.75  to  2  m. 

A  transect  30  meters  (m)  in  length  was  established  at  each  station  and  oriented  parallel  to  the 
shoreline.  Pounding  stakes  into  the  limestone  substratum  to  mark  the  locations  of  the  transect 
stations  proved  futile  owing  to  the  hardness  of  the  carbonate  platform.  Instead,  transect  positions 
were  marked  by  tying  plastic  coated  copper  wire  to  features  on  the  bottom  (generally  notches  in  the 
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limestone  cut  by  burrowing  urchins).  This  method  proved  satisfactory  for  finding  the  transects 
repeatedly,  and  was  less  invasive  to  the  reef  than  driving  stakes. 

The  transects  were  constructed  using  100-foot  long  steel  measuring  tapes  that  were  secured  to  the 
bottom  using  plastic  coated  copper  wire.  The  tapes  were  placed  on  the  reef  on  the  afternoon  of 
March  29, 1999  in  anticipation  of  LCAC  landings  the  following  day.  Quantitative  assessments  of 
benthic  community  structure  were  conducted  using  a  photo-transect  methods  which  produced  a 
permanent  photographic  record  of  the  transect  composition.  Because  of  the  very  shallow  water  depth 
and  substantial  wave  action,  however,  it  was  not  possible  to  employ  a  traditional  quadrat  method. 
Rather  oblique  photographs  of  10  selected  sites  were  taken  on  each  transect.  Attempts  were  made 
to  include  the  numbers  on  the  measuring  tape  within  each  photographic  frame  during  the  pre-landing 
survey,  so  that  the  same  locales  could  be  observed  during  the  post-landing  surveys.  Photographs 
were  taken  using  a  Nikonos  camera  with  a  super  wide-angle  lens  (15  mm,  94°  field  of  view)  using 
color  film. 

Because  the  purpose  of  the  study  was  to  characterize  the  impacts  to  benthic  communities,  the  10 
photo  locations  were  selected  as  areas  with  the  highest  coral  cover  along  the  transect.  Hence,  the 
resulting  assessment  of  coral  cover  was  not  intended  to  provide  a  statistically  representative  view 
of  the  reef  as  a  whole,  but  rather  as  a  selected  sub-set  that  depicted  the  upper  bounds  of  coral 
abundance.  Such  skewing  of  the  site  selection  process  assured  that  evaluation  of  impacts  to  the  reef 
would  be  optimized.  No  attempt  was  made  to  disturb  substrata  to  observe  organisms,  and  no  attempt 
was  made  to  observe  cryptic  species  dwelling  within  the  reef  framework. 

Transects  were  surveyed  twice;  once  on  the  day  prior  to  LCAC  landings  (March  29, 1999),  and  once 
immediately  after  the  completion  of  the  LCAC  operations  (March  30,  1999).  On  the  day  of  the 
landings,  preliminary  examination  of  the  reef  was  made  prior  to  landings  to  verify  that  the  transect 
tapes  remained  in  place. 

At  the  time  of  the  surveys,  the  following  meteorological/physical  conditions  at  the  landing  site  were 
estimated: 

Surface  seawater  temperature 
Significant  Wave  Height 
Maximum  Wave  Height 

Wave  Interval  and  Type  Breakers  (percent  Spilling/  percent  Plunging) 

Wave  direction/littoral  current  direction  and  speed 
Number  of  breakers/waves  in  surf  zone/width  of  surf  zone 
Sea  state  (calm,  moderate,  rough) 

Beach  sand  loss  as  it  may  affect  the  reef 
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RESULTS 

Sea  conditions  during  the  entire  pre-,  during  and  post-landing  periods  consisted  of  plunging  waves 
of  up  to  1  m  in  height  breaking  on  the  reef  crest  in  an  area  approximately  10  m  wide.  Seas  were  calm 
outside  of  the  reef  crest.  On  the  reef  flat,  water  was  calm  in  the  inner  regions  and  became 
increasingly  surgy  moving  toward  the  reef  crest.  Littoral  currents  ran  toward  the  north  on  the  reef 
flat,  and  were  not  detectable  outside  on  the  reef  front.  Water  temperature  was  28-29°C.  No  sand  loss 
was  apparent  on  the  beach. 

LCAC  operations  consisted  of  seven  landings  by  two  craft,  for  a  total  of  14  passes  (7  approaches, 
7  departures)  over  the  survey  reef.  Most  of  the  approaches  and  all  of  the  departures  appeared  to  pass 
over  the  transect  area  (Figure  4).  According  to  the  LCAC  Craftmasters,  the  ideal  operating  procedure 
during  landings  it  to  drive  the  vehicle  on  a  full  cushion  completely  onto  the  sub-aerial  portion  of  the 
beach  before  deflating  the  cushions.  Similarly,  the  ideal  departure  from  the  beach  consists  of 
inflating  the  cushion  on  the  sand  before  entry  into  the  water.  Under  such  an  operating  procedure, 
impacts  to  the  underwater  area  are  minimized  because  all  maneuvers  are  conducted  on-cushion  with 
no  vehicle  draft. 

At  Unai  Chulu,  initial  LCAC  approaches  to  the  beach  were  made  at  increasingly  oblique  angles  in 
an  attempt  to  land  the  vehicle  completely  on  the  sand  oriented  with  the  bow-stem  axis  parallel  to  the 
beach  face.  However,  such  an  operating  procedure  proved  to  be  impossible  owing  the  steep  slope 
angle  and  narrow  width  of  the  beach.  As  a  result,  it  was  deemed  most  prudent  to  conduct  the 
remaining  landings  by  driving  the  vehicles  straight  onto  the  sand  on  a  track  perpendicular  (90°)  to 
the  beach  face  and  reef  crest.  Because  of  the  narrow  width  of  the  beach,  this  landing  procedure  did 
not  result  in  beaching  of  the  entire  LCAC,  with  the  stem  remaining  submerged  in  the  inner  reef  flat 
in  the  off-cushion  mode  (Figure  5).  On  departures  from  the  beach,  the  vehicles  went  on-cushion  from 
the  partially  submerged  beached  position,  swivelled  around  the  stem  to  face  offshore,  and  departed 
over  the  reef  flat  on  a  track  perpendicular  to  the  beach  face.  As  a  result,  there  was  an  area  of  the 
submerged  inner  reef  flat  that  experienced  direct  contact  with  the  vehicles  prior  to  achieving  the  on- 
cushion  mode  of  transit. 

During  landing  and  departures,  sediment  plumes  were  generated  in  the  track  of  the  vehicles.  These 
plumes  remained  localized  in  the  track  area  and  dissipated  within  minutes. 

Following  the  LCAC  operations,  inspections  of  the  reef  flat  revealed  several  effects.  In  the  intertidal 
zone,  several  dozen  sea  cucumbers,  predominantly  Stichopus  chloronatus,  were  washing  in  the 
wavelets  at  the  shoreline.  Broken  thalli  of  algae  were  also  noted  in  this  area.  Observations  of  several 
of  the  flat-topped  circular  coral  heads  within  a  distance  of  approximately  10  m  of  the  sand-water 
interface  revealed  smeared  areas  of  black  mbber  on  the  skeletal  surface  (Figure  6).  These  corals 
remained  attached  to  the  reef  platform.  In  addition,  two  hemispherical  coral  heads  in  the  nearshore 
zone  were  broken  from  their  base  of  attachment  (Figure  7).  The  observations  of  mbber  deposition 
and  broken  corals  were  limited  to  only  the  inner  area  of  the  reef  flat;  no  such  deposition  was 
observed  at  any  other  location.  Apparently,  during  the  period  when  the  LCACs  were  beached,  or 
during  the  pivot  to  depart  the  beach,  the  mbber  skirts  scraped  the  upper  surfaces  of  the  coral  heads, 
resulting  in  deposition  of  some  of  the  mbber  on  the  protrading  coral  surfaces. 
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Post-landing  surveys  of  the  inner  and  mid  reef  flat  and  reef  front  revealed  virtually  no  effects  to  the 
biotic  community  from  the  numerous  transits  of  the  LCACs.  However,  all  of  the  transect  tapes  that 
were  placed  on  the  reef  were  broken  during  the  landing  activity.  Figures  8  and  9  show  photographs 
of  the  inner  and  mid  reef  flat  zones  (Transects  1  and  2)  taken  shortly  after  (dhour)  the  multiple 
LCAC  landings.  It  can  be  seen  that  there  is  no  evidence  of  damage  to  corals,  including  finely 
branched  Acroporas  that  appear  in  all  photos.  In  addition,  there  is  no  evidence  of  deposition  of 
sediment  on  any  of  the  corals,  and  no  indication  of  displacement  of  sea  cucumbers  or  other 
unattached  benthos. 

Figures  10  and  1 1  show  several  views  of  the  reef  front  in  the  spur  and  groove  zone  (Transect  3).  As 
described  above,  there  was  no  indication  of  breakage  or  stress  to  corals,  including  branched  colonies 
on  the  reef  front  or  in  the  spur  and  groove  zone. 


UNAI CHULU:  DISCUSSION  and  CONCLUSIONS 

There  are  several  useful  estimates  that  can  be  made  to  put  the  potential  impacts  of  LCACs 
into  perspective.  The  actual  weight  of  the  machine  is  supported  by  a  cushion  of  air  trapped 
under  the  skirt.  Thus  the  air  pressure  exerts  an  extra  force  on  the  water.  The  question  is  how 
much  is  this  force:  The  weight  of  the  vehicle  divided  by  the  surface  area  of  air  under  the  skirt 
is  340,000  lb  /3 160  fit2  or  108  lb/ft2  , which  is  the  air  pressure  reported  in  the  operations 
manual.  That  amount  of  pressure  is  equivalent  to  0.74  lb/inch2.  Atmospheric  pressure  is 
approximately  15  lb  /inch2,  so  the  force  exerted  by  the  LCAC  is  equivalent  to  0.74/15  or  5% 
of  atmospheric  pressure.  It  is  also  equivalent  to  a  water  depth  of  20  inches.  So  the  extra  force 
from  the  LCAC  is  similar  to  a  20  inch  high  wave  propagating  over  the  reef  at  the  speed  of 
the  LCAC,  which  is  about  25  mph  (11ms 2).  The  speed  of  a  shallow  water  wave  is  the 
square  root  of  g  (acceleration  of  gravity)  *  h  (water  depth)  or  (9.8  ms2  times  0.5  m  )Vi  (for 
a  20  inch  wave)  giving  2.2  m  s2.  Thus,  the  LCAC  is  actually  moving  approximately  five 
times  faster  than  the  displacement  of  water  by  waves  over  reefs. 

When  the  LCAC  remains  stationary,  water  is  displaced  but  the  slurry  of  air  and  water  is  very 
similar  to  a  very  small  breaking  wave  over  coral.  Coral  communities  can  easily  withstand  air 
injected  into  water  at  pressures  of  5%  atmospheric.  One  should  also  realize  that  the  average 
energy  dissipated  by  coral  reefs  from  breaking  trade  wind  waves,  that  occur  routinely,  is 
substantially  greater  than  the  forces  applied  from  the  LCAC.  Thus,  the  extra  pressure  and 
energy  dissipation  from  the  LCAC  is  very  minor  compared  to  natural  forces.  In  comparison, 
a  160  lb  person  with  40  square  inches  of  foot  surface  area  imparts  a  pressure  of  4  lb/sq  inch 
walking  on  the  reef,  five  times  that  of  the  LCAC. 

These  calculations  corroborate  the  before-and-after  observations  of  the  effect  of  multiple  LCAC 
landings  and  departures  over  a  shallow  reef  flat  inhabited  by  highly  breakable  corals.  When  operated 
in  an  on-cushion  mode,  regardless  of  speed,  LCACs  do  not  appear  to  exert  any  damaging  effects  to 
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reef  biota.  The  damage  that  was  noted  in  the  study  all  occurred  in  the  nearshore  zone  where  the  stem 
of  the  vehicles  rested  on  the  reef  surface.  Had  the  beach  profile  at  Unai  Chulu  been  such  that  the 
landing-departure  procedure  included  a  complete  beach  exit  and  entry  by  the  craft  to  and  from  the 
water  while  on-cushion,  it  is  likely  that  the  observed  effects  of  broken  and  rubber-scoured  corals 
would  have  been  avoided.  It  is  also  likely  that  the  suspension  and  relocation  of  sea  cucumbers 
resulted  from  craft  pivoting  movements  in  the  nearshore  zone  while  exiting  the  beach.  Such  an  effect 
can  easily  be  mitigated  by  moving  sea  cucumbers  out  of  the  wave-wash  zone  to  the  submerged  part 
of  the  reef.  The  sediment  plumes  generated  by  the  vehicles  were  limited  in  extent,  and  short  term 
in  duration.  Such  plumes  are  likely  not  qualitatively  different  from  episodes  of  sediment 
resuspension  that  occurs  naturally  during  periods  of  storm-generated  waves  that  routinely  occur  in 
Tinian. 


OBSERVATIONS  OF  OTHER  BEACHES  ON  TINIAN 
UNAI  BABUI 

While  on  Tinian,  investigators  conducted  qualitative  surveys  of  two  other  beaches  for  the  purpose 
of  potential  consideration  as  sites  for  future  amphibious  landings.  Unai  Babui  is  located 
approximately  1  km  north  of  Unai  Chulu,  and  consists  of  a  narrow  beach  (~50  m  wide)  composed 
of  exposed  fossil  limestone  and  white  sand.  The  offshore  structure  is  similar  to  that  described  above 
for  Unai  Chulu,  with  a  shallow  reef  flat  grading  from  the  beach  to  a  shallow  reef  crest  and  seaward 
reef  front.  As  at  Unai  Chulu,  the  shallow  reef  crest  zone  at  Unai  Babui  absorbs  most  of  the  energy 
of  breaking  waves.  However,  while  the  reef  front  at  Unai  Babui  consists  of  a  spur  and  groove  system 
similar  to  Unai  Chulu,  there  are  important  distinctions  between  the  two  areas.  At  Chulu  the  spur  and 
groove  zone  is  relatively  narrow  (~5  m  wide)  and  the  grooves  between  the  spurs  are  relatively  thin 
in  width,  generally  on  the  order  of  1-2  m.  Off  the  central  region  of  Babui,  the  spur  and  groove 
system  is  attenuated  into  a  larger  area  (10-15  m  wide),  and  the  grooves  are  substantially  wider  (~5-6 
m)  taking  the  form  of  channels  rather  than  narrow  grooves.  The  walls  of  these  channels  are  nearly 
vertical,  and  terminate  in  flat  pavements  covered  with  a  layer  of  large  rubble  chunks.  In  addition  the 
landward  “heads”  of  these  channels,  which  extend  from  the  shallow  reef  crest,  form  an  area  of 
vertical  topographical  relief  parallel  to  the  beach  face  (Figure  12).  The  accumulation  of  rabble  at  the 
base  of  the  spur  and  groove  cliffs  appears  to  be  a  result  of  breakage  of  corals  growing  on  the  reef 
surface  by  the  action  of  storm  waves.  Seaward  of  the  spur  and  groove  zone,  bottom  topography 
slopes  gently  downward  in  the  reef  front  zone. 

Previous  reports  discussing  the  bathymetry  of  Unai  Babui  reported  a  vertical  reef  face  directly 
seaward  of  the  reef  crest.  This  description  was  apparently  rendered  by  evaluation  of  vertical  “slices” 
from  the  beach  to  the  outer  reef.  It  appears  that  the  representative  slice  used  in  the  description 
bisected  an  area  of  one  of  the  spur  and  groove  channels,  resulting  in  a  profile  containing  an  area  of 
vertical  relief.  If  another  slice  that  bisected  the  top  of  a  spur  had  been  evaluated,  no  vertical  surface 
would  have  been  evident.  As  a  result  and  in  order  to  attain  a  complete  picture  of  the  reef  topography, 
the  entire  reef  and  not  just  a  single  section  needs  to  be  considered. 
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The  “advanced”  spur  and  groove  development  at  Unai  Babui  appears  to  make  this  site  unsuitable 
for  landing  of  Amphibious  Landing  Vehicles  (AAVs).  Unlike  the  LCACs,  AAVs  are  tracked 
vehicles  that  contact  the  sea  floor  at  a  depth  of  approximately  2  m.  Hence,  with  the  high  variability 
in  topography  of  the  reef  crest  area  at  Unai  Babui  (shallow  spurs  dropping  vertically  to  rubble- 
covered  channels),  it  is  possible  that  incoming  AAVs  could  contact  the  reef  on  only  one  track 
resulting  in  potential  to  bottom  out,  broach  or  to  possibly  capsize  in  heavy  surf.  In  addition,  impact 
of  an  incoming  vehicle  with  the  sheer  topography  of  a  channel  head  may  damage  the  vehicle  and  the 
reef  face. 

UNAI  DANKULO 

Unai  Dankulo  (Long  Beach)  is  the  largest  beach  on  Tinian,  extending  approximately  150  meters 
between  limestone  cliffs  that  extend  to  the  water  line.  The  area  is  actually  composed  of  one  large 
beach  and  several  smaller  crescent-shaped  sandy  areas  separated  by  vegetation-covered  limestone 
projections  that  reach  to  the  shoreline.  The  main  beach  is  up  to  100  m  wide  and  is  relatively  flat 
landward  of  the  intertidal  zone.  The  Dankulo  beaches  are  composed  of  white  calcareous  sands  that 
gently  slope  into  a  shallow  reef  flat  separated  from  the  open  ocean  by  a  reef  crest  that  is  emergent 
at  low  tide.  The  crest  is  composed  of  jagged  coral  rock,  and  appears  to  bear  most  of  the  concussive 
force  of  breaking  waves.  The  reef  crest  is  continuous  across  the  entire  run  of  the  beach,  resulting  in 
no  deep  passes  from  the  shoreline  to  the  open  ocean.  Because  of  the  continuous  nature  of  the  beach 
crest,  the  area  between  the  beach  and  the  crest  is  somewhat  sheltered  from  high  wave  action, 
resulting  relatively  calm  conditions  on  the  reef  flat.  Off  the  northern  end  of  the  main  beach,  a 
rectangular  area  of  the  reef  flat  appears  to  be  cut  from  the  carbonate  platform,  forming  a  sandy- 
bottomed  channel.  In  aerial  photographs,  the  channel  is  visible  as  a  light-colored  swath  extending 
from  the  shoreline  across  the  reef  flat.  Inspection  of  the  channel  suggests  that  because  of  the  uniform 
linear  edges,  the  structure  is  manmade.  However,  if  the  channel  was  cut,  it  is  not  clear  for  what 
purpose,  as  the  cut  does  not  extend  to  the  reef  crest  to  afford  access  to  the  open  ocean. 

In  1994,  surveys  were  conducted  at  Unai  Dankulo  to  assess  the  potential  as  a  site  for  amphibious 
training  exercises.  During  this  survey,  the  inner  reef  flat  was  observed  to  be  colonized  by  extensive 
reef  communities,  including  diverse  assemblages  of  stony  corals.  Twenty-five  species  of  coral  were 
observed  on  the  reef  flat.  Growth  forms  of  corals  were  generally  encrusting,  lobate  or  corymbose. 
Coral  cover  was  estimated  at  approximately  50-70  percent  of  bottom  cover  in  the  central  region  of 
the  reef  flat  (Figure  13).  Coral  cover  decreased  in  the  nearshore  area,  where  the  bottom  was 
predominantly  sand.  At  the  inner  edge  of  the  reef  crest,  corals  were  nearly  absent  owing  to  the  very 
shallow  depth,  and  concussive  force  of  breaking  waves.  Coral  cover  was  richest  at  the  northern  end 
of  the  main  beach  area  (in  the  region  of  the  apparent  channel  cut)  and  decreased  somewhat  to  the 
south.  At  the  southern  end  of  the  beach,  coral  cover  was  appreciably  reduced  compared  to  the 
northern,  while  complexity  of  the  substrate  increased  substantially. 

Seaward  of  the  reef  crest,  there  is  an  extensive  spur  and  groove  system  that  extends  to  a  water  depth 
of  approximately  10  m.  The  grooves  appear  to  be  wave  cut  notches  that  extend  with  vertical  walls 
from  the  upper  reef  surface  to  boulder  and  cobble  covered  floors.  Seaward  of  the  spur  and  grooves, 
the  bottom  slopes  gradually  seaward  as  a  relatively  flat  carbonate  platform  that  is  densely  covered 
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with  living  coral  colonies.  Because  of  the  exposed  nature  of  the  outer  reef  front  (seaward  of  the  reef 
crest)  to  open  ocean  swells,  it  might  be  expected  that  coral  community  structure  would  be  limited 
by  physical  rigor.  However,  surveys  of  the  Dankulo  reef  front  revealed  that  this  area  contained  as 
abundant  and  diverse  coral  community  as  the  reef  flat.  Tops  of  the  spurs  were  nearly  covered  with 
living  coral  colonies  up  to  the  seaward  side  of  the  reef  crest.  Directly  under  the  breaking  waves  on 
the  reef  crest,  the  tops  of  the  spurs  were  relatively  barren.  In  addition,  the  rubble/boulder  covered 
floors  of  the  grooves  were  also  relatively  barren  of  attached  benthos,  owing  to  the  continual 
movement  of  the  unconsolidated  material  from  wave  activity.  Thirty-six  species  of  stony  corals  were 
observed  on  the  reef  front.  Also  common  on  the  reef  front  were  "soft  corals"  of  the  families 
Alcyoniidae  and  Zoanthidae.  While  abundant  on  the  outer  wave  exposed  area,  the  soft  corals  were 
rare  on  the  more  sheltered  reef  flat. 

During  the  1994  survey,  it  appeared  that  the  high  coral  cover  on  the  reef  flat  was  a  result  of 
protection  from  the  damaging  waves  by  the  continuous,  exposed  reef  crest.  However,  the  re-survey 
of  the  area  in  1999  revealed  substantial  changes  to  the  reef  flat  communities.  In  1999  living  corals 
comprised  an  estimated  2  percent  of  bottom  cover  compared  to  50-70  percent  in  1994.  Most  of  the 
living  corals  consisted  of  lobate  forms  on  the  walls  of  the  channel,  or  on  the  shoreward  side  of  large 
micro-atolls  (Figure  14).  Virtually  no  living  branching  or  corymbose  colonies  were  observed 
anywhere  on  the  reef  flat.  Rather,  large  accumulations  of  rubble  fragments  were  present  in 
depressions  on  the  reef  surface.  A  linear  depression  just  seaward  of  the  sand-water  interface 
contained  a  large  accumulation  of  rubble.  Many  of  the  rubble  fragments  contained  remnants  of 
calical  structure,  suggesting  that  breakage  from  the  reef  was  relatively  recent. 

The  dramatic  alteration  in  community  structure  at  Unai  Dankulo  appears  to  be  the  result  of  a  recent 
typhoon,  tentatively  identified  as  Paka  that  occurred  in  December  1997.  A  plausible  sequence  of 
events  is  that  meteorological  and  oceanographic  conditions  during  this  typhoon  appeared  to  combine 
to  produce  surf  with  concussive  force  sufficient  to  break  corals  from  the  outer  reef  face,  and  to  carry 
the  broken  fragments  landward  over  the  reef  crest  to  the  reef  flat.  Hydrodynamic  forces  appear  to 
have  been  sufficient  on  the  reef  flat  to  also  incur  breakage  by  concussive  wave  forces,  and  also  by 
the  impacts  of  moving  rubble  chunks  (e.g.,  “bowling”).  Such  impacts  likely  resulted  in  increased 
amounts  of  rubble  in  motion,  which  sequentially  increased  the  magnitude  of  breakage.  The  final 
result,  as  observed  in  1999,  was  near  elimination  of  living  corals,  with  little  evidence  of  new 
recruitment.  Evidence  of  the  magnitude  of  wave  action  in  the  inner  reef  is  the  loss  of  a  tree  in  the 
center  of  the  beach  strand  that  was  evident  in  pictures  of  Dankulo  taken  in  the  1940's. 


SUMMARY 

Unai  Chulu:  The  results  of  the  studies  conducted  at  Unai  Chulu  on  the  Island  of  Tinian,  CNMI, 
indicated  that  the  effects  of  Landing  Craft  Air  Cushion  (LCAC)  vehicles  are  minimal  or  nonexistent 
to  coral  reef  habitats  when  the  machines  are  operated  in  an  “on-cushion”  mode.  When  on-cushion, 
there  is  no  penetration  of  the  vehicle  below  the  sea  surface  to  impact  reef  structures,  and  the 
hydrodynamic  force  generated  by  air  cushion  lift  is  small  compared  to  natural  wave  forces  that 
typically  occur  on  reefs. 
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The  impacts  that  were  observed  in  the  nearshore  area  appear  to  be  an  artifact  of  the  incomplete 
beaching  of  the  LCACs  on  landing  owing  to  the  narrow,  sloping  topography  of  Unai  Chulu.  At 
beaches  with  a  more  favorable  profile  and  width  that  allow  complete  landing  of  the  vehicle  while 
on-cushion,  it  appears  that  there  will  be  no  detectable  impacts  to  the  marine  community. 

The  experimental  setup  at  Unai  Chulu  appears  to  have  been  sufficient  to  provide  a  high  degree  of 
certainty  to  these  conclusions  as  multiple  passes  of  LCACs  occurred  over  the  same  area  of  very 
shallow  reef  that  contained  delicate  branching  corals  that  are  the  most  susceptible  to  breakage  from 
impact.  As  a  result,  it  appears  that  these  results  can  be  applied  to  other  reef  sites. 

Unai  Babui:  The  revisit  indicates  that  this  area  is  not  suitable  for  amphibious  landings  owing  to  the 
narrow  width  of  the  rocky  beach,  and  the  well-developed  spur  and  groove  system  of  the  reef  front. 
The  high  degree  of  vertical  relief  on  the  reef  front  appears  to  provide  a  very  unsafe  region  for 
Amphibious  Assault  Vehicles  (AAVs)  to  make  the  transition  from  water  to  land. 

Unai  Dankulo:  The  surveys  of  this  area  indicate  that  a  recent  typhoon  (s)  has  severely  impacted 
coral  community  structure.  Present  estimates  of  coral  cover  of  2  percent  contrast  sharply  with 
estimates  of  50-70  percent  made  in  1994.  Results  of  these  studies  indicate  that  LCACs  essentially 
present  no  danger  to  shallow  coral  communities,  and  the  wide  aspect  of  the  beach  at  Dankulo 
indicates  that  this  location  may  provide  an  ideal  site  for  future  LCAC  landing  exercises. 

LIST  OF  FIGURES 

Unai  Chulu: 

1 :  Cross-section  representation  of  the  reef  showing  patterns  of  reef  zones. 

2:  Aerial  photograph  showing  reef  zonation  pattern  and  locations  of  survey  transects 

3 :  Limestone  platform  of  the  nearshore  region  of  the  inner  reef  flat  showing  flat-topped 

colonies  of  Porites. 

4:  LCAC  approaching  and  departing  the  beach. 

5:  LCAC  crossing  sand-water  interface. 

6:  Two  colonies  of  Porities  in  the  nearshore  zone  showing  rubber  scuff  marks. 

7:  Two  colonies  of  lobate  corals  broken  from  the  substratum  on  the  inner  reef  flat. 

8:  Two  views  of  the  reef  flat  at  transect  site  1 . 

9:  Two  views  of  the  reef  flat  at  transect  site  2. 

10:  Two  views  of  same  area  at  transect  3  before  and  after  repetitive  landings. 

1 1 :  Two  views  of  branching  coral  on  the  top  of  the  spur  and  groove  system  on  the  reef  front. 

Unai  Babui 

12:  Two  views  of  rubble-filled  channels  and  vertical  ridges  on  the  reef  front. 

Unai  Dankulo 

1 3 :  Extensive  growth  of  branching  coral  shoreward  of  the  reef  flat  in  1 994. 

14:  Expanse  of  coral  rubble  fragments  on  the  reef  flat  in  1999. 
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FIGURE  1:  Cross-section  of  the  reef  at  Unai  Chulu,  Tinian,  CNMI  showing  pattern  of  reef  zones. 
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FIGURE  2:  Aerial  photograph  of  Unai  Chulu,  Tinian,  CNMI  showing  reef  zonation  pattern  and  locations  of 
survey  transects  used  during  assessment  of  effects  to  the  reef  from  LCAC's. 


FIGURE  5:  LCAC  crossing  the  sand-water  interface  at  Unai  Chulu  in  on-cushion  mode  (top).  LCAC  in  off- 
cushion  mode  while  unloading  vehicles  at  Unai  Chulu.  Stern  of  vehicle  remained  submerqed  durinq  off¬ 
loading. 


342.0414/030-4  r4.26.99  1 


FIGURE  6:  Two  colonies  of  Porities  in  the  nearshore  zone  of  Unai  Chulu  showing  rubber  scuff  marks  (black 
areas)  caused  by  contact  with  rubber  skirts  of  LCACs  during  landings. 
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FIGURE  7:  Two  colonies  of  lobate  corals  broken  from  the  substratum  on  the  inner  reef  flat  at  Unai  Chulu 
as  a  result  of  impact  from  LCAC  landings. 
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FIGURE  9:  Two  views  of  the  reef  flat  at  Transect  site  2  following  repetitive  transits  of  LCACs.  Note  lack  of 
broken  branch  tips  of  branching  corals. 


FIGURE  11 :  Two  views  of  branching  corals  on  the  top  of  the  spur  and  groove  system  on  the  reef  front  of 
Unai  Chulu  following  repetitive  landings  of  LCACs. 
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FIGURE  1 2:  Two  views  of  rubble-filled  channels  and  vertical  ridges  on  the  reef  front  of  Unai  Babui. 
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FIGURE  13:  Two  views  of  the  reef  flat  shoreward  of  the  reef  crest  at  Unai  Dankulo  in  1994.  Note  extensive 
growth  of  branching  corals  throughout  the  reef. 
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Appendix  D 

Farallon  de  Medinilla  Surveys,  Reports,  and  Biological  Opinions 

D-1:  September  1997  -  Historical  Overview  of  Farallon  de  Medinilla:  1543  to  1997 
D-2:  November  19, 1996  -  Avifaunal  Survey  Report  of  Farallon  de  Medinilla 
D-3:  December  1996  -  Botanical  Survey  of  Farallon  de  Medinilla,  Commonwealth  of 
the  Northern  Mariana  Islands 

D-4:  December  3, 1996  -  Preliminary  Report— Marianas  EIS— Farallon  de  Medinilla 
Marine  Assessment 

D-5:  December  10, 1996  -  Trip  to  Farallon  de  Medinilla  (FDM),  Commonwealth  of  the 
Northern  Mariana  Islands 

D-6:  January  8,  1997  -  Endangered  Species  Survey  of  Farallon  de  Medinilla  (FDM)  16- 
17  Dec  96 

D-7:  January  29, 1997-  Biological  Opinion  of  the  U.S.  Fish  and  Wildlife  Service  for 

Aerial  Bombardment  and  Gunnery  Practice  Associated  with  Tandem  Thrust  1997 
at  Farallon  de  Medinilla,  CNMI 

D-8:  March  24,  1997  -  Farallon  de  Medinilla  (FDM)  Aerial  Wildlife  Surveys 
D-9:  May  16, 1997  -  Biological  Opinion  of  the  U.S.  Fish  and  Wildlife  Service  for 
Gunnery  and  Aerial  Bombardment  Practice  at  Farallon  de  Medinilla,  CNMI 
D-10:  June  11, 1997  -  Wildlife  Surveys  of  Farallon  de  Medinilla  of  May  17  and  27,  1997 
D-11:  July  15, 1997  -Farallon  de  Medinilla  (FDM)  Ordnance  Survey 
D-1 2:  July  18, 1997  -  FDM  Marine  Biological  Survey  and  Associated  Marine  Surveys  on 
Guam,  7  to  13  July  1997 

D-13:  August  21,  1997  -  Results  of  Wildlife  Surveys  of  Farallon  de  Medinilla  (FDM)  of  19 
July  and  2  Aug  97 

D-1 4:  September  1997  -  Assessment  of  the  Marine  Environment  Farallon  de  Medinilla, 
CNMI,  Military  Training  in  the  Marianas  EIS 

D-1 5:  September  11, 1997  -  Biological  Opinion  of  the  U.S.  Fish  and  Wildlife  Service  for 
Ship  to  Shore  Gunnery  Practice  at  Farallon  de  Medinilla,  CNMI 
D-16:  September  16, 1997  -  Farallon  de  Medinilla  Survey,  July  8-10, 1997 
D-1 7:  October  31, 1997  -  Farallon  de  Medinilla  Nearshore  Reef  Survey,  July  8-10, 1997 
D-1 8:  November  1997  -  Preliminary  Archaeological  Reconnaissance  and  Assessment  of 
Farallon  de  Medinilla,  Mariana  Islands 
D-1 9:  November  6, 1997  -  Farallon  de  Medinilla  Survey  Report 
D-20:  December  1, 1997  -  Forwarding  Results  of  Wildlife  Surveys  of  Farallon  de 
Medinilla  (FDM)  of  9  and  15  Sep  97 

D-21:  December  30,  1997  -  Biological  Opinion  of  the  U.S.  Fish  and  Wildlife  Service  for 
Aerial  Bombardment  and  Small  Arms  Gunfire  at  Farallon  de  Medinilla,  CNMI 
D-22:  March  2,  1998  -  Forwarding  Results  of  Wildlife  Surveys  of  Farallon  de  Medinilla  of 
19  and  23  February  1998 

D-23:  Biological  Opinion  of  the  U.S.  Fish  and  Wildlife  Service  for  Programmatic  Aerial 
Bombardment,  Naval  Gunfire,  and  Small  Arms  Gunfire  at  Farallon  de  Medinilla , 
Commonwealth  of  the  Northern  Mariana  Islands  (April  6,  1998) 

D-24:  Biological  Opinion  and  Conference  Report  (Log  1-2-98-F-O 7),  Military  Training  in 
the  Marianas  (January  4, 1999) 


Appendix  D-1 

Historical  Overview  of  Farallon  de  Medinilla:  1543  to  1997 
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A  major  difference  between  the  windward  and  leeward  sides  of  the  island  was  the  marine  mammal  and  reptile  surveys  were  performed  by  following  the  coastline  300  meters 

substantially  and  consistently  higher  coral  cover  on  the  leeward  reef  terrace.  On  the  leeward  offshore  at  an  altitude  of  300  feet  or  less,  and  the  seabird  surveys  were  accomplished  by 
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Appendix  D-2 

Avifaunal  Survey  Report  of  Farallon  de  Medinilla 
(November  19, 1996) 


h-  o 


o 


if  any  were  juveniles  (birds  of  the  year).  Pacific  Golden- 


in  trees  on  forested  islands.  The  population  appeared  robust  for  OTHER  STUDIES 

such  a  small  island. 


TABfcv^ 


Birds  recorded  on  a  one  day  field  survey  (5  November  1996)  of  Farallon  De  Medinilla,  Abundance 
estimates  are  based  on  either  the  total  number  recorded  or  a  broad  estimate  of  birds  seen  on  or 
near  the  Island, 


Family  Name  Scientific  Name 


Seabi rds : 

Phaethontldae 

Phaethon  rubricauda 

Sulidae 

Sul  a  dactyl ata 

Sula  leucoqaster 

Sul  a  sula 

Fregatidae 

Freqata  minor 

Laridae 

Sterna  fuscata 

Anous  stolidus 

Anous  minutus 

G.yqis  alba 

Migrants: 

Ardeidae 

Bubulcus  ibis 

Common  Name  Abundance 


Red-tailed  Troplcbird 

4 

Masked  Booby 

750 

Brown  Booby 

200 

Red-footed  Booby 

500 

Great  Frigatebird 

25 

Sooty  Tern 

1 

Brown  Noddy 

50 

Black  Noddy 
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Common  Fairy-tern 
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Cattle  Egret 
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TABLE  1  (cont.) 

Family  Name  Scientific  Name  Common  Name 

Mi  grants!  — 

Charadriidae  Pluvial  is  fulva  Pacific  Golden-Plover 


Scolopacidae  Numenlus  phaeopus 

Numenius  tahitlensis  * 
Arenaria  interpres 

Resident  Land  Birds: 

Megapodiidae  Megapodius  laperouse 


•V/himbrel 

Bristle-thighed  Curlew 
Ruddy  Turnstone 

Micronesian  Megapode 


Abundance 


10 

2 

3 
6 

4 


Col umbidae 


Gall icolumba  zanthonura  White-throated  Ground- 

Dove  30 


Passeridae  Passer  montanus 


Eurasian  Tree  Sparrow  4 


16' 


*  W  8  1 


Appendix  D-3 

Botanical  Survey  of  Farallon  de  Medinilla,  Commonwealth  of  the 
Northern  Mariana  Islands  (December  1996) 
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Figure  7:  Bgarhavja  repens  Figure  9:  Excoecaria  aqallocha 


Appendix  D-4 

Preliminary  Report — Marianas  EIS — Farallon  de  Medinilla  Marine 
Assessment  (December  3,  1 996) 
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Appendix  D-5 

Trip  to  Farallon  de  Medinilla  (FDM),  Commonwealth  of  the  Northern 
Mariana  Islands  (December  10,  1996) 
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Table  1.  Bird  species  recorded  on  4  November  1996  from  Farallon  de  Medinilla,  tlieir 
approximate  populations,  and  indication  if  breeding  was  observed. 
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Appendix  D-6 

Endangered  Species  Survey  of  Farallon  de  Medinilla  (FDM)  16-17 

Dec  96  (January  8,  1997) 
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Appendix  D-7 

Biological  Opinion  of  the  U.S.  Fish  and  Wildlife  Service  for  Aerial 
Bombardment  and  Gunnery  Practice  Associated  with  Tandem  Thrust 
1997  at  Farallon  de  Medinilla,  CNMI  (January  29,  1997) 
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Appendix  D-8 

Farallon  de  Medinilla  (FDM)  Aerial  Wildlife  Surveys  (March  24,  1997) 


an  roegapodes  were  seen  during  the  surveys,  but  this  is 
this  bird  tends  to  stay  under  cover  whenever  possible. 


2.  Transportation  wi H  be  provided  by  HC  5  helicopter  squadron. 

3.  Departure  from  Saipan  outbound  for  Feral  Ion  De  MediniMa  (FOM)  will  be  no 
lat/er  than  0730. 
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Biological  Opinion  of  the  U.S.  Fish  and  Wildlife  Service  for  Gunnery 
and  Aerial  Bombardment  Practice  at  Farallon  de  Medinilla,  CNMI 

(May  16,  1997) 
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Appendix  D-10 

Wildlife  Surveys  of  Farallon  de  Medinilla  of  May  17  and  27,  1997 

(June  11, 1997) 
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Farallon  de  Medinilla  (FDM)  Ordnance  Survey  (July  15, 1997) 


The  extreme  north  and  south  ends  of  the  island  had  the  fewest 
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Appendix  D-12 

FDM  Marine  Biological  Survey  and  Associated  Marine  Surveys 
Guam,  7  to  13  July  1997  (July  18,  1997) 
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Appendix  D-13 

Results  of  Wildlife  Surveys  of  Farallon  de  Medinilla  (FDM)  of  19  July 

and  2  Aug  97  (August  21,  1997) 
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Appendix  D-14 

Assessment  of  the  Marine  Environment  Farallon  de  Medinilla,  CNMI, 
Military  Training  in  the  Marianas  EIS  (September  1997) 
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side  of  the  island.  While  much  of  the  erosion  appears  to  be  a  natural  process,  it  is  fish  communities  contained  numerous  species  and  diversity,  it  is  not  likely  that  the 

likely  that  impact  from  ordnance  on  the  margins  of  the  island  has  also  caused  or  reduced  abundance  of  food  fish  is  a  result  of  military  exercises. 

amplified  some  of  the  fracturing  and  erosion.  However,  it  does  not  appear  possible  I 

to  evaluate  the  fraction  of  erosion  that  is  a  result  of  explosives  compared  to  natural  ! 

processes. 
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Farallon  de  Medinilla  Survey,  July  8-10,  1997  (September  16, 1997) 
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Farallon  de  Medinilla  Nearshore  Reef  Survey,  July  8-10,  1997 

(October  31,  1997) 
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Preliminary  Archaeological  Reconnaissance  and  Assessment  of 
Farallon  de  Medinilla,  Mariana  Islands  (November  1997) 
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Figure  ] .  Map  of  Farallon  de  Medinilla  showing  location  of  reconnaissance  survey  path. 
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Farallon  de  Medinilia  Survey  Report  (November  6,  1997) 
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Figure  1.  FaraHon  de  Medinilla,  with  surveyed  areas  identified. 
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Forwarding  Results  of  Wildlife  Surveys  of  Farallon  de  Medinilla 
(FDM)  of  9  and  15  Sep  97  (December  1,  1997) 
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Biological  Opinion  of  the  U.S.  Fish  and  Wildlife  Service  for  Aerial 
Bombardment  and  Small  Arms  Gunfire  at  Farallon  de  Medinilla,  CNML 

(December  30, 1997) 
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Forwarding  Results  of  Wildlife  Surveys  of  Farallon  de  Medinilla 
(FDM)  of  19  and  23  February  1998  (March  2,  1998) 
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Biological  Opinion  and  Conference  Report  (Log  Number  1-2-98-F-07), 

Military  Training  in  the  Marianas 
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Mitigation  fbr  amphibious  vehicle  landings  on  tunic  nesting  beaches: 
a)  Prior  to  beach  landings  by  amphibious  vehicles,  known  turtle  nesting 
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occurred  throughout  the  Mariana  Islands  and  was  probably  common  on  the  larger  southern 
The  Mariana  fruit  bat,  locally  known  as  fanihi.  is  a  medium-sized  fruit  bat  in  the  family  islands  in  the  archipelago.  Currently,  there  arc  estimated  to  be  between  200  and  750  animals 

Ptcropididae.  This  subspecies  is  restricted  to  the  Mariana  archipelugo,  comprised  of  the  on  Guam  (Wiles  1996,  Wiles  et  al,  1995),  25  to  125  animals  on  each  of  the  islands  of 


Between  1 994  and  1 995  the  Service  conducted  a  life  history  study  ofthe  Tinian  monarch  and  cats> and  P'6«  (Dekker  1 989,  Ludwig  1979). 

reported  a  population  estimate  of 52,904  inonnrehs.  The  Service  found  that  the  monarch  was 
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Appendix  E 

The  Brown  Tree  Snake  (BTS)  Reports 

E-1:  The  Brown  Tree  Snake  (BTS)  Control/Interdiction  Plan  for  Military  Training 
Exercises  (1  October  1996) 

E-2:  USDA  Wildlife  Services  Brown  Tree  Snake  Control  Procedures  in  Support 
of  Scheduled  Military  Training  Exercises 

E-3:  Brown  Tree  Snake  Control  and  Interdiction  Plan  (TT99  Appendix  C  - 
December  1998) 


Appendix  E-1 

The  Brown  Tree  Snake  (BTS)  Control/Interdiction  Plan  for 
Military  Training  Exercises 
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cooperating  entities . 

Providing  financial  or  logistical  support,  subject 
to  availability,  for  control  and  research  or 
perform  pilot  control  and  research  programs  an 


IM  WITNESS  WHEREOF,  each  party  hereto  hae  caused  this  INTERAGEHCir 
AGREEMENT  to  be  executed  by  an  authorized  o«icial  on  the  day  and 
year  set  forth  opposite  their  signature. 


Appendix  E-2 

USDA  Wildlife  Services  Brown  Tree  Snake  Control  Procedures 
In  Support  of  Scheduled  Military  Training  Exercises 
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also  be  installed  near  established  take-off  zones. 

An  anti-coagulant  toxicant  (contained  within  a  tamper  proof  bait  box)  will  be  used  in  and  around 
brown  tree  snake  trapping  areas  and  near  cargo  containment/temporaiy  snake  barriers  to  reduce 
local  rat  populations.  Removal  of  rats  reduces  the  potential  damage  they  inflict  to  traps  and 
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Appendix  E-3 

Brown  Tree  Snake  Control  and  Interdiction  Plan 
(TT99  EA  Appendix  C  -  December  1998) 
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Appendix  F 

Fire  Prevention  and  Response  Plan 


TINIAN  FIRE  PREVENTION  AND  RESPONSE  PLAN 
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1  Smaller  exercises  such  as  weekend  National  Guard  exercises  will  not  require  PI 9  support,  but  will  require 
advance  coordination  with  West  Field,  and  West  Field  CFR  assets. 


Appendix  G 

Military  Exercises  and  Historic  Sites 
in  Military  Training  Areas  on  the  Island  of  Tinian: 
An  Archaeological  Assessment  (December  1998) 
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Figure  1 .  The  Mariana  Islands,  showing  Tinian  and  the  project  area. 


igure  2.  Proposed  training  areas,  Tinian.  (From 


(Craib  1993).  Area  1  lay  to  the  southwest  of  North  Field,  Area  2  at  the  northwest  comer  of 


Doiiliam  1986 


cl  *1. 1996). 
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numbers  provide  more  manageable  units  for  planning  than  the  much  larger  numbers  of 


include  not  only  North  Field  and  the  bomb  loading  pits,  but  also  the  service  area  for  the  509th 
composite  group  (Site  Z-362),  the  camp  for  the  509th  composite  group  (Site  TN-039)  and  the 
site  identified  as  the  location  of  the  atomic  bomb  assembly  (Site  TN-04 1 ;  see  Appendix  C). 
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SITE  PROTECTION  PLANNING 
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Kammer  Beach  is  recommended  for  Category  3  constraint  for  the  area  within  50  m 
(160  ft)  of  the  coastline.  The  area  from  50  to  200  m  (160  to  650  ft)  from  the  shoreline  is  part 
of  the  Taga  site  with  a  high  potential  that  subsurface  deposits  are  present  and  should  be 


area  with  intact  prehistoric  deposits  and  numerous  human  burials  (Henry  et  al.  1996),  and  it  is 
recommended  that  vehicular  access  be  restricted  above  the  beach  area  (Fig.  9).  Detailed  site 
protection  recommendations  are  presented  in  Tuggle  and  Welch  (1996). 


Water  collection  culverts  for  purification  A.  D  2  Dcnfeld  1983;  Henry 

plant;  structures _ et  at.  1996 _ 


S|te  Protection  Area  F:  Category  2,  moderate  constraint  Table  6.  Significant  Sites  of  Site  Protection  Area  F. 


Site  Protection  Area  J:  Category  1.  off-limits 


Table  1 1 .  Significant  Sites  of  Site  Protection  Area  K. 


Table  1 2.  Significant  Sites  of  Site  Protection  Area  L. 


Table  1 3.  Significant  Sites  of  Site  Protection  Area  M. 
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Figure  18.  Significant  archaeological  sites.  Site  Protection  Areas  Q,  R,  and  S.  (All  site 
numbers  without  TN-  prefix  have  Z-  prefix.) 


SPA  S  is  the  region  of  Lake  Hagoi  (Fig.  18;  Table  18),  the  entire  area  of  which  has  Of  the  three  Site  Protection  Areas  in  the  Leaseback  Area  (T,  U,  and  V;  Fig.  21; 

been  found  to  contain  prehistoric  deposits  (Site  Z-536)  and  remnants  of  the  Japanese  village  Table  19),  T  and  V  are  recommended  for  temporary  placement  in  Category  2  because  of  the 

(Site  TN-006)  that  existed  here  prior  to  World  War  II.  It  is  recommended  as  ofT-limits.  ,ack  of  archaeological  survey  of  the  areas.  In  Figure  20,  it  should  be  noted  that  all  of  the  sites 

Detailed  site  nrotection  recommendations  are  orescnted  in  Tueele  and  Welch  (t996).  marked  with  hatched  lines  are  identified  primarily  from  aerial  photographs  of  the  late  !940s 


Table  19.  Significant  Sites  of  Site  Protection  Areas  T,  U,  V. 
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Figure  22.  Proposed  Tinian  Training.  (From  Beit  Coiiins  Hawaii  1996b:Figure  2-10.) 
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APPENDIX  A:  SIGNIFICANT  SITES  (AS  RECOMMENDED)  IN 
THE  MILITARY  LEASE  AREA  OF  TINIAN 


Table  A- 1 .  Significant  Sites  (as  recommended)  in  the  Military  Lease  Area  of  Tinian. 


.Site 

Number 


Site  j 
'Assoc,  j 


Site  Description 


v 

? 

:  US 

TN-001 

II 

JC" 

TN-002 

.  K 

iJC 

TN-003 

K 

.  — - 

TN-004 

;  t 

}JC 

TN-005 

N 

;us 

TN-006a 

S 

JC 

TN-006b 

R 

IJC 

TN-007 

:  n 

jJC/US 

TN-008 

:  H 

IJC"  ' 

174-009 

i  V 

if . 

‘l‘N-0 1 1 

1  v 

JC 

774-014 

1. 

JM 

IN-015 

I 

JM /P 

IN-016 

0 

■JM  j 

IN-018 

A 

JM  i 

IN-019 

1) 

JM  ! 

IN-020 

B 

JM  | 

TN-022 

11 

JM  i 

;  i 

IN-024 

T 

JM  i 

TN-025 

V 

jm  i 

174-030 

U 

vs  1 

‘  I 

TN-03 1  , 

T 

:us  | 

774-03  2  [ 

T 

:us  ‘  J 

iCove  with  sherds 
Truck,  tanker 
Factories,  remains 
Civilian  Camp 


Administration  Bldg 
Mt.  Lasu  shrine . 

Asphalt  plant,  wall  foundation 
j  Village  (Hagoijw/Raiiroad  line 

i . 

j  Village  (Hagoi)  . 

I  ..  _ _ 

Asahi  {Sunrise)  shrintT _ 

NKKihrine . 


Radio  Communication  Complex 

86*  St.ShintoShrine  . . 

Radar  tower  supports 


Cave's,  with  prehistoric  deposits  and  WWil  defensive 
features;  (probably  contains  headquarters  ofColonel 
!  Ogata) 

Untii  Chulu  pillboxes;  (held  20  nmt  cannons);  JM  3,d 
;Co  l*1  Battalion,  50*  Infantry 

I  Drainage  ditch  (Ushi  Field  Complex) 

i 

!  Revetments,  earthen;  munitions  storage . . 

)NC  coast  complex;  defensive  iunneis 
j  Unai  Dangkulo  defensive  complex 


I’eipcinigul  Oun 


NR  eligible  |  Sig: 
criteria  i  DR 


_D__ 

A,D 


A,  D 


C,  D 


A,  D 


A,  D 


A,  D 


C,D 


C.D 


A,D 

A,c,‘d“ 


A,  B.C.D 

Arc;  d  ' 

aTc.dT 

D 


Threat  I  Other  No. 


i  References 


Notes 


|H-035 


I  ‘  j  H  024 . 

'F'jj-iooi . 

3  "'  •jT  iobi . . 

1  Tmoo3 

~3  ~i  J-l  004?BS-f -25 


Henry  et  al.  1996 
•Henry  cl  al.  1996 
Tones  1991:36 
! Jones  i  99 1:40 


3  iOC*J-7;  J-l  006;  (H-367- 
[369;  HS-7) 

1 . [HS-6;  J*j006 . 


[Jones  1991:47 

Jones  199  T;  Henry  and  Hauh  ' 
[  1995;  Ebleetal.  1995 
jHenryet  al.  1996;  Jones  1991 
[Craib  1993;  Henry  et  al.  1996; 


Jones  1991 


J-1007 


JJOOS^D-H 

J-1009_ 

jjoTi  . 


|  Franklin  and  Haun  1995; 
j  Jones  1991 
j  J  ones  1991  ' 
j  Jones  1991,  Denfeid  1983' 
!  Jones  1991:98-1 10 
~  Jones  1991: 126 


J-2003 

(H-2847457,5  12)^*2004 


_ A,  D 

A,  C,  D 


A,C,Dj 

“D"  f'X 


C.D 

a[b7d 


A,  B.D 


1  jD*26  J-2005;  1 1-356; 

! 1571-1 1 

} 

1  ;b-8;  i-2007;  lf-155 


1  _  rMMMMii 

2  Tj-2008;T  1-314 

1  1  DS-25;  J-201 1 ;  (11-330, 
!331)_  _ 

2  Jj-2013  “ 

'  i . i  J-201 4 ' 


1 


J-3005 


{Jones  1991 _ 

j  Henry  et  a!.T"996 ;  Jones  1991. 

[Jones,  199!;  Denfeld  1983; 

: I lemy  ct  al.  1 996;  I  lenry  and  ! 
ilium  1995 

Jones  1991;  Henry  and  Haun 
[1995;  I  lenry  et  ai.  1996 
Henry  el  nl.  1996 
"Jones  1991;  Henry  et  al.  1996 
i  Henry  ci  al.  1 996;  Jones  1991; 

|  Franklin  and  Haun  1995  ; 

Jones  199 1:192 
Jones  1991:196 
'  [Jones  1991: 240-245;  Henry 
and  Haun  1995 
Jones  1991:246 
7  Jones  1991:251 


Table  A- 1 .  Significant  Sites  (as  recommended)  in  the  Military  Lease  Area  of  Tinian,  (cont.) 


Site 

Number 

i  SPA 

Site 

Assoc. 

Site  Description 

HR 

NR  eligiblej  Sig: 
criteria  j  DR 

Sig: 

P 

Threat 

Other  No. 

References  I  Notes 

TN-033 

:  v 

US 

Masalog  Storage  Quonset  Huts 

A,  D 

x 

1 

Jones  1991:258 

TN-03  4 

:  K 

US/C 

Comp  Churo  Cemetery 

A  _  i 

X 

3 

J-3009 

Jones  1991:261 

TN-03  5 

k 

US 

Stone  headwalls,  street  intersection 

A.D 

X 

1 

J-3010 

Jones  1991:264  i 

774-036 

K 

US 

313th  Bomb  Wing  HQ 

A,  B, 

X 

3 

J*30il;(BS-T- 18,-20) 

Ebleetal.  1995;  Jones  1991  ! 

774-037 

:  l 

US 

B-29  homing  Tower 

A,  D 

X 

1 

J-3012;  BS-T-26 

Jones  1991;  Ebleetal  1995  i 

774-03  8 

|  l 

US 

Army  hospital 

A,  D 

X 

2 

J-30I3;  (BS-T-21,22) 

Denfeld  1983;  Jones  1991;  j 

Eble  ct  a!.  1995 

774-039 

;  P 

US 

509th  Composite  Group  encampment  (prev.  18th  NCB) 

A,  B,  C,  D 

X 

3 

Craib  1993;  Jones  1991  * 

774-041 

:  A 

US 

A-bomb  assembly  areas;  earthen  enclosures,  platforms 

A,  B,  C,  D 

X 

2 

D-14;  J-3016;  H-497 

Jones  1991;  Henry  et  al.  1996; 1 

Welch  and  Tuggle  1996 

774-042 

,  A 

US 

1 7,u  AAA  recreational  structure  remnant 

A,  B.  C,  D 

X 

2 

D-13;J-3017;H-521 

Denfeld  1983;  Henry  etal. 

1996;  Jones  1991:31,297-303. 

TN-043 

‘  V 

US 

Munitions  Storage  Quonset  Huts 

A,  D 

X 

1 

J-3018 

Jones  1991:304-307 

TN-045 

:  v 

US 

Masalog  Storage  Revetments 

A,  D 

X 

1 

J-3020 

Jones  1991:311 

TN-048 

■  V 

US 

Naval  Air  Base 

A,  B,  C,  D 

X 

1 

J-3023 

Jones  1991 

TN-049 

:  t 

US 

462nJ  Bomb  Group  Camp 

A,  B,  C,  D 

X 

3 

J-3024 

Jones  1991:324  | 

TN-050 

T  '1 

US 

Army  Garrison  Forces  Depot 

A,  B,D 

X 

;  3 

J-3025 

Jones  1991:327 

TN-051 

’ K  i 

US 

Guardrail  _  _ 

7 

X 

;  l 

J-3026,  BS-T-02 

Eble  et  al.  1995;  Jones'l 991  : 

TN-052 

K  | 

US 

504  Bomb  Group  Camp 

A,  B.D 

X 

! . 3 . " 

J-3027;  BS-T-03;  (part  of 
0052  TN) 

lEbieeiai;  1995;  Jones  1991  j 

174-07 1 

K  1 

p 

Stm  Hilo  pictogrnphs 

A,  C.D 

~x 

"T“~ 

M-28;  BS-T-05 

| Eble  et  al.  1 995 ;  Moore  cl  al. 

j  1 

1986 

IN-072 

:  M  l 

p 

Latte  sets  at  Sab.  Fam.  with  stratified  deposits; 
features;  (intensive,  permanent  occupation;  Pre-Latte 
and  Latte  Phase) 

X 

A7c,'d 

X 

'  "'3 . j 

[(M*27;  H-417) 

Moore  et  al.  1986;  Henry  et 
al.  1996 

774-073 

O  |» 

‘ 

Unai  Chulu  latte  sets,  disturbed;  deposit;  (Intensive, 
permanent  occupation;  Pre-Latte  and  Latte  Phase) 

T 

’  aTcTd 

X 

3  | 

(H-48,  354,  359;  M-7)  jCraib  1993:8-9;  Jimenez  ct  al. : 

!  1996;  Moore  ct  al.  1986; 
i  Henry  eul.  1996 

7‘N-074 

'  A 

. 

P 

Unai  Babul  latte  set;  large,  stratified  deposit,  features, 
(intensive,  permanent  occupation;  Pre-Latte  and  Latte 
Phase) 

x~ 

A7b 

“x" 

3_ 

(M-23;  H-486) 

Moore  etal.  1986;  Henry  et 
al.  1996 

7'N-075 

A 

p 

Unai  Lantiam  ceramic  deposit 

ATd 

x~ 

“T™ 

M-2;  C-48 

Moore  etal.  1986;  Craib  1995 

TN-076 

1  A 

p 

P.  Tahgong  latte  sets  stratified  deposits,  features; 
(intensive,  permanent  occupation;  Latte  Phase  ceramic) 

X 

A.D 

X 

3 

(M-l;  H-505) 

Moore  ct  al.  1986;  Henry  et 
al.  1996 

Table  A- ! .  Significant  Sites  (as  recommended)  in  the  Military  Lease  Area  of  Tinian,  (cont.) 


Site 

SPA  (Site 

Site  Description 

HR 

NR  eligible 

Sig: 

Sig: 

Threat  j  Other  No. 

!  References 

1  Notes 

Number 

'  Assoc. ! 

criteria 

DR 

P 

TN-077 

E 

\V 

Unai  Chigei  latte  sets,  deposit;  (intensive,  permanent 

A,  D 

X 

3 

C-52,  53;  H-252,253;  M- 

i  Moore  et  al.  1986;  Henry  et 

occupation) 

L»  . .  _  . 

ial.  1996;  Cratb  1995 

TN-078 

J 

iP 

Unai  Dangkulo  latte  sets,  deposit;  (intensive, 

A,  C,  D 

X 

3 

DS-21;  (M-l  1-21) 

jCraib  1994;  Franklin  and 

permanent  occupation) 

H-278 

jHaun  1995;  Moore  et  at.  1986 

Z-353 

A 

|JC 

Cistern 

b 

..... 

X 

2 

H-065 

1  Henry  et  al.  1996 

Z-354 

A 

‘JM 

Defensive  enclosure,  earthen 

D 

X 

1 

H-019 

! Henry  et  al.  1996 

Z-355 

A 

!jm 

Unai  Babui  defensive  complex:  fuel  drum  gun 

A,  C,  D 

X 

3 

(H-004,  005,  007-013, 

1  Henry  ct  al.  1996;  Jones  1991 

0) 

enclosures  (JM,  3ri  Co.  1M  Battalion,  50,h  Infantry  Div.) 

015,017,018,050) 

Z-356 

A 

,  JM 

Oun  position,  fuel  drum  revetment 

A,  D 

X 

2 

02I8-T-22 

!  Donham  1986:32,68 

Z-357 

A 

5  US 

Gun  position,  fuel  drum  revetments 

A,  D 

X 

2 

(H-123,  H-022) 

Henry  ei  al.  1996 

Z-358 

A 

IJS 

Gun  position,  fuel  drum  revetment 

A,  D 

X 

2 

D-22;  H-021 

jbenfeld  1983;  Henry  et  al. 

•  1996 

Z-359 

A 

US 

Landing  crall,  and  croft  fragments 

X, 

A,  D 

X 

I  )(H*023, 028) 

Henry  et  al.  1996 

Z-360 

A 

■  P 

Pottery  scatter 

D 

X 

3 

OG-P-03 

;  Craib  1993:8,  Fig.  1 

Z-361 

A 

.1 

Trash  scatter 

_ . ! 

;x 

l 

H-034 

‘Hcniyel  all  996 

Z-362 

A 

US 

509,fc  Composite  Group  service  area 

A,  C,  D  1 

X 

1 

H-001 

i Henry  ct  al.  1996 

Z-363 

A 

:JM 

Gun  emplacement 

A,  C.D 

“x 

1  i  D-l 

;Denfc]d  1983;  Henry  and 

jHaun  1995 

Z-364  • 

’  13 

;us 

North  Field  runways,  hardstands,  and  taxiways 

A,  B,  C,  D  i 

T 

0 

(D-20,  H-2 10-214) 

Dcnfeld  1983:37 

(2) 

Z-365 

;  A 

jus 

Atomic  bomb  loading  pits 

A,  B,  C”b' 

X 

2 

D-19 

rocnfeld  1983:36 

Z-366 

;  a 

[JM 

Air  Administration  staff  building  (Ushi  Field  Complex) 

A,  B,C,D 

X 

1 

D-5,  J-2016 

j  Jones  1991:29,204-210 

Z-367 

.  A 

iJM 

Air  Operations  building  (Ushi  Field  Complex) 

A,  C,  D 

X 

1 

D-7;  J-2017 

'  I  Jones  1991:29“  21 1-214 

Z-368 

A 

JM'"" 

Power  pi  ant  (Ushi  Field  Complex) 

A,  C,D 

X 

2 

D-4;  J-2018 

Jones  199 1 : 30*  21 5-22 1 

Z-369 

A 

•JM  ‘j 

Air  raid  shelters  (Ushi  Field  Complex) 

A,  c7d 

X 

I  lD-6;  J-2019 

Jones  1991:30,222-225 

Z-370 

A 

JM  ] 

Aircraft  parking  area  (Ushi  Field  Complex) 

A,  D 

X 

0 

Z-371 

A 

;  JM  : 

!  1  lousing  remains,  cisterns,  air  raid  siv  iters,  etc.,  west  of 
X-370  (Ushi  Field  Complex)  j 

A,  D 

X 

2 

Z-372 

A 

JM 

Housing  remains,  cisterns,  air  raid  shelters,  etc.,  east  of 
X-370  (Ushi  Field  Complex) 

A.D 

X 

“5“ 

OG-J-08 

Z-373 

:  a 

JM  | 

Storage  bunker,  fuel  drum  (Ushi  Field  Complex) 

™a7c7d'~ 

X 

0 

_ 

D-3;02i8-T-45 

Donham  1986:33,  35;  Dcnfeld 
1983 

Table  A-l.  Significant  Sites  (as  recommended)  in  the  Military  Lease  Area  of  Tinian,  (cont.) 


Site 

Number 

SPA 

Site 

Assoc. 

Site  Description 

HR 

NR  eligible 
criteria 

Sig: 

DR 

Sig: 

P 

Threat 

Other  No. 

1  References  1  Notes 

i  ! 

Z-374 

A 

JM 

Storage  bunker,  ammo,  demolished  (Ushi  Field 
Complex) 

A,  C,D 

x 

0 

D-3;  0218-T-46 

| Donham  1986:34,  52;  Dcnfeld , 
j  1983 

Z-375 

A 

JM 

Gun  positions,  Riel  drum  enclosures,  concrete  storage 
bunker  (Ushi  field  defensive  complex) 

A,  C.D 

X 

1 

(02!  8-T-0 1,021 8-T-03- 
16) 

i  Donham  1986:31,34 

Z-376 

A 

US 

Mound,  dump 

D 

X 

0 

H-348 

■Henry  et  al.  1996 

Z-377 

A 

JM/US 

Defensive  complex.  Riel  drum  enclosure,  earthen 
enclosure.,  slabs  (Ushi  Point  complex  2;  reused  by  US) 

A,  C,  D 

x 

1 

(H-344. 350) 

j  Henry  et  al.  1996 

Z-378 

A 

JM/US 

Gun  position,  fuel  drum,  end.,  slobs  (Ushi  Point 
complex  1 ;  reused  by  US) 

A,  D 

X 

I 

H-329 

"j Henry  et  al.  1996 

Z-379 

A 

US 

US 

1 7  AAA  camp  remains 

A,  D 

X 

3 

various  IOs  (isolated 
objects,  see  Henry  et  al. 
1996:Figure  180) 

i  ; 

Z-380 

A 

Debris,  equipment 

D 

X 

h-, 

02I8-T-24 

t  Donham  1986:32,81 

Z-381 

A 

P 

Sherd  scatter 

D 

X 

3 

02I8-T-23 

[Donham  1986:32, 83 

Donham '1986:33, 48 

Z-382 

A 

US 

A  Battery,  1 7|H  AAA;  foundation  piers,  concrete  pads 

A,  C,  D 

X 

2 

(02 18-T-3 1.32.34) 

Z-383 

.  A. 

p 

Sherd  scatter,  lithics 

D 

X 

3 

02I8-T-36 

}  Donham  1986:33, 84 

Z-384 

A 

US/JM 

? 

P . 

Foundation,  gtm  revetment,  debris,  foxhole 

A,  C,  D 

X 

' 

(02I8-T-33, 48, 49) 

[Donham  1986:33,50 

Z-385  ■ 

:  a  ■ 

Sherd  scatter 

D 

X 

3 

0218-T-3J 

"  jDonham  1986:33, 83 
■Donham  1 986:33. 86  | 

Z-386 

B 

P 

Sherd  scatter 

D  _  “ 

X 

3 

0218-T-44 

Z-387 

1  B 

US 

Rubble  steps,  structure  remnants;  trash,  engine  parts 

D 

X 

~  j  * 

(02I8-T-38, 40-42) 

i  Donham  1986:33, 71 

Z-388 

:  n 

? 

Berm,  fence 

D 

X 

l 

(02 18-T-28, 30) . * 

Tbonham  1 986:32, 73 

Z-J89 

1}  ! 

? 

Revetment,  mound 

A,  D 

x" 

t 

[62T  8-T-29  . 

^Doniium  1986:32,  68  | 

Z-390 

;  C  : 

us  j 

[Dump 

D 

;x_ 

0 

H-325 

i  Henry  et  al.  1996  j(3) 

jllcnryetal.  1996 

Z-391 

C  JM 

|Gun  complex,  fuel  drum  enclosures 

. . D 

”x“ 

1 

Vi-326 

Z-392 

B  (p 

Ceramics,  shallow  deposit,  feature 

A,  D 

X 

. *3 

H.*504~ . 

(  Henry  et  al  .  1996 

Z-393* 

B 

US 

jB  Batiery,  I7‘h  AAA;  Defensive  mounds,  earthen 
(radar/searchlights) 

A,  D 

X 

t 

H-3I9 

(Henry  et  ai,  1996 

Z-394 

B  IP 

Ceramics,  small  shallow  deposit 

D 

x~ 

33 . 

H-503 

Henry  eta).  1996 

Z-395 

H 

Bd  debris,  demolished  house 

D 

X 

'  22  ‘ 

H-2  31 

:  Henry  ct  al.  1996 

Z-396 

B  iP 

Ceramics,  small  shallow  deposit 

D 

x 

3  IH-502 

!  Henry  el  al.  1996 

Z-397 

B  (JM 

NE  coast  defensive  complex,  stbhe/earthen  mounds 
(for  radar/scarchlights),  trash 

A,  D 

. 37 

' 

(H-309, 313) 

[Hairy  et  al.  1996 

Z-398 

Q  ;US 

American  Military  Cemetery,  Former 
(2™1  and  4*  Marine  Divisions) 

r 

1 

_ 

D-2i;  J-3029 

Dcnfeld  1983,  Jones  1991 

Table  A*  1 ,  Significant  Sites  (as  recommended)  in  the  Military  Lease  Area  of  Tinian,  (cont.) 


Site 

Number 

SPA  j  Site 
•  1  Assoc. 

Site  Description 

HR 

NR  eligible  |  Sig: 
criteria  i  DR 

Sig: 

P 

Threat 

Other  No. 

References  Notes 

2-399 

C 

US 

Dump 

1  ?  _ 

X 

0 

H-3 1  8 

Henry  etal.  1996 

Z-400 

D 

9 

Gun  enclosure,  earthen 

.......  D  . !_ . 

X 

1 

H-339 

Henry  elal.  1996 

Z-401 

C 

us 

313*  Wing  Base  Service  Command,  service  group 
shop  area  (359*  358*.  77*.  and  72nd  Service  Groups) 

A,  B,  D 

X 

3 

D-18;  P-I ;  OG-U-Ol 

Denfeld  1983:35;  Dilli  and 

Haun  1991:16-17);  Craib 

1993 

2-402 

D 

US 

B-29  service  apron  shop 

A,  B.D 

X 

l 

D-17;  02I8-T-47 

Donham  1986:34,  54;  DcnfcJd' 

1983 

2-403 

b 

?  .... 

Aircraft  debris,  rubbish,  secondary 

D 

X 

1 

02I8-T-I7 

Donham  1986:32, 82 

2-404  i 

D 

p 

Sherd  scatters 

D 

X 

(02 18-T- 18-2 1,26) 

Donham  1986:32,82 

2-405  j 

D 

JM 

Gun  position,  fuel  drum  revetment 

A.D 

X 

1 

02 1 8-T-25 

Donham  1986:33,  68 

Z-406 

D 

JM 

Unai  Chulu  defensive  complex;  gun  positions,  fuel 
drum  revetments  (JM  3rt  Co.  I"  Battalion,  50*  Infantry 
Division) 

A,  C,  D 

X 

‘ 

(H-056-59) 

Henry  ct  al.  1996 

2*407 

D 

JM 

Unai  Babul  defensive  complex;  tael  drum  revetmenis, 
earthen  mounds  (JM  3rt  Co.  1*  Battalion,  50*  Infantry 
Division) 

A,  C.D 

X 

3 

(H-040-42,  45,48,  49,51, 
52, 54, 55) 

Henry  etal.  1996 

2-408  f 

D 

US 

Amtrnk 

A,  C,  D 

X 

1 

I571-T-I5 

[Henry  and  Hsun 

Z-409 

D 

JM 

Water  collection  culverts  for  purification  plant; 
structures 

A,  D 

X 

2 

lD-8,  H-156 

[Denfeld  1983;  Henry  et  ah 

1996 

Z-410  | 

D  1 

M 

Dump  with  Japanese  boundary  marker 

D 

X 

. 1 . . 

hTsT" 

; Henry  etal.  1996 

2-4 1 1 

D 

[us 

Airplane  wreck 

D 

X 

~  ”* 

1 

44-153" 

[Henry  et  ah  1 996  ‘ 

2-412 

D  1 

US 

Tower  base,  fuel  drums,  and  culverts,  with  inscriptions 
by  1 10th  NSB;  inscriptions  by  13th  NCB 

A,  D 

_____ 

0 

(H-126, 129) 

(Henry  et  al.  1996 

2-413 

D  | 

[JM/W 
!  US? 

Gun  position,  fuel  drum  enclosures;  tower  bases 

A.D 

X 

”T . 

(H- i 3 6- 1 34, 136,  143}  * 

Henry  etal.  1996 

2-414 

D 

JC 

Japanese  Civilian  habitation  complex;  Homestead, 
partial;  with  RR  bed 

“ajc;d“ 

X* 

(H-139,  140,  145) 

i 

Henry  etal.  1996 

2-4  IS 

D  i 

lus 

Cluster  of  destroyed  machinery  and  steel,  iron,  and 
aluminum  fragments;  concrete  boxes,  pads,  culverts, 
iron  structure,  tire  dump,  crane  section,  fuel  drums 

D 

nr 

'  6 . j 

(C-08-1 1, 13,-23) 

Craib  1995:59,  63 

2-416 

b 

US 

Drums,  concrete  boxes,  culverts  Baldwln-Llma- 
Hamilton  crane  and  associated  debris,  machinery, 

D 

X 

i 

(C-0! 02765-06,  24-29,  ! 

31,35-37,39,41-43) 

Craib  1995:58-59 

i 

tower  remnants 

2-417 

D  "i 

p . 

Latte  pillars,  possible;  limestone  fragments;  pottery 
scatter;  (some  concrete  fragments) 

~ 

___ 

3 

(C-03-04)” .  . j 

Craib  1995:59, 62 

Table  A- 1 .  Significant  Sites  (as  recommended)  in  the  Military  Lease  Area  of  Tinian,  (cont.) 


Site 

Number 

SPA  (Site 

1  Assoc. 

Site  Description 

HR 

NR  eligible 
criteria 

Sig: 

DR 

Sig: 

P 

Threat 

6 

S 

1 

|  References  [Notes 

2-418 

D  ;P 

Sherd  scatter 

D 

X 

3 

C-30 

! Craib  1995:60,  69, 72 

2-419 

d  ;p 

Latte  stones,  possible 

D 

X 

3 

C-34 

■  Craib  1995:60,  72-73 

2-420 

D  <US/JC 

Building  foundations,  rock-tined  path,  metal  troughs, 

A,  D 

X 

l 

C-40 

(Craib  1995:60,  74,77-78 

1? 

{trash  dump  or  latrine  area;  also  Japanese  sugar  village 

jremnant? 

2-421 

D  P 

Ceramics,  small  shallow  deposit 

D 

X 

3 

H-501 

Henry  et  al.  1996 

2-422 

D  ;M 

Bd  debris 

D 

X 

0 

H-215 

(Henry  ct  al,  1996 

2-423 

D  US 

Enclosure,  earthen,  pit;  storage 

D 

X 

i 

H-247 

i  Henry  et  ai,  1996 

2-424 

D  (US 

Dump 

D 

X 

<Lj 

H-209 

Henry  et  a!.  1996 

2-125 

D  -US 

Dump 

D 

X 

0 

H-219 

.Henry  etal.  1996 

2-426 

D  :  US 

Service  area  ami  assoc,  encampment,  of  121“  NCB 

A,  B,  C,  D 

X 

2 

H-245,  D-28 

Henry  et  a!.  1996 

.  I . . 

(First  CBs  on  island) 

2-427 

D  [US 

Defensive  enclosure  of  metal  boxes 

A,  D 

X 

1 

H-194 

j  Henry  etal.  1996 

2-428 

d  ;us 

Enclosures,  earthen,  storage 

D 

X 

1 

H-296 

Henry  etal,  1996 

2-429 

D  .US 

Encampment,  original  67lh  NCB,  (moved  to  Site  68) 

A.D 

X 

2 

H-20 ! 

Henry  etal.  1996 

2-430 

D  US/JM !  Defensive  complex,  with  gun  positions,  fuel  drum; 

A,  D 

X 

l 

(H-167,  176-178,334) 

(Henry  et  al.  1996 

? 

dump 

2-43 1 

i •  :p 

Ceramic  scatters;  medium  size,  stratified  deposit;  large 

X 

i““b‘ . 

: . x"j 

j  3*'”  1 

(H-220, 482,  484) 

’Henry  etal.  1996 

(stratified  deposit 

i 

2-432 

1:  JM/P 

Lnderun  Chigui  defensive  cave  complex,  rille 

A,  c,  b 

X 

;  3  : 

\l  1-88, 89, 9 1-94,  104-109, 

,  Henry  etal.  1996 

positions,  fuel  drum  enclosures  (assoc,  with  JM  2M 

| 

1 

116,  118-121,250,  254), 

Battalion  50*  Infantry  Div.)  and  Cave  complex,  with 

(C-49-51,  54-56) 

strati  lied  prehistoric  deposits;  with  Pre-Latte  and  Lnttc 

■ 

Phase  (intensive,  permanent  occupation) 

2-433 

1:  V 

Latte  sets  and  stratified  deposits,  features;  Pre-Latte 

X 

'"a7d . 

X 

..  .. 

3 

(H-255, 479-48!) 

Henry  ct  al.  1996 

and  Latte  Phase  (intensive,  permanent  occupation); 

various  deposits 

2-434 

E  :JC 

Homestead,  partial 

D 

jT 

2 

H-251 

Henry  et  al.  1996 

2-435 

E  iJC 

Railroad  bed,  with  rails,  wooden  ties;  stacked  facing 

™  A,  C,  D 

“x" 

_. — 

1 

H-090 

;  Henry  etal.  1996 

2-436 

F  :JC 

Railroad  bed,  with  rails;  stacked  facing 

A.  C,  D~ 

X 

. 1  . 

IT-083 

Henry  etal.  1996 

2-437 

F  !j 

Railroad  bed,  with  rails;  stacked  facing 

A,  C,  D 

X 

? 

H-287 

Henry  ct  al.  1996 

2-438 

F  |J 

Railroad  bed,  with  rails;  stacked  facing 

A,  C,  D 

X 

2 

H-289 

,  Henry  et  al.  1996 

2-439 

F  [JM 

Gatot;  Cliffline  defensive  complex;  tunnels,  enclosures 

~  A,  C,  D“ 

X 

3  |(H-286,  288,  290293,  29?)  Henry  el  al.  1996 

2.-440 

F  iJC 

Homestead,  partial;  cisterns 

D 

___ 

2  t  H-294 

i  Henry  etal.  1996 

2-441 

f  :p 

Ceramics  scatter,  medium  size,  deposit 

D 

X 

3  IH-488 

:  Henry  ct  al.  1996 

Table  A- 1 .  Significant  Sites  (as  recommended)  in  the  Military  Lease  Area  of  Tinian,  (cont.) 


Situ 

Number 

SPA  :sito 
Assoc. 

Silc  Dcscriplion 

HR 

NR  eligible 
criteria 

Sig: 

DR 

Sig: 

P 

Threat  j  Other  No. 

1 

References  ;  Notes 

Z-442 

0  US 

Central  Bomb  Dump 

7 

1 

H-509 

Henry  et  al.  1996 

Z-443 

G  it* 

Ceramics;  small,  shallow  deposit 

D 

X 

3 

H-500 

Henry  ei  at.  1996 

Z-444 

G  ‘JM 

Dump 

D 

X 

0 

(H-304,  H-305) 

Henry  et  al.  1996 

Z-445 

G  iJC 

Home  stead,  partial;  cisterns 

D 

X 

2 

H-525 

Henry  ci  al.  1996 

Z-446 

!  G  jJC/P 

Sinkhole  with  habitation  debris;  structure,  destroyed 

D 

X 

3 

r(H-523,  H-524) 

Henry  et  al.  1996  - 

Z-447 

1  G  iJC 

Homestead,  partial 

_  D  .... 

X 

2 

H-519 

Henry  et  al.  1996 

Z-448 

O  jjc 

Homestead,  partial;  cisterns 

D 

X 

2 

H-467 

Henry  et  al.  1996 

Henry  et  aj.T996 

2*449 

G  jJC 

Homestead,  partial 

D 

X 

2 

H-520 

2-450 

g  :jc 

Homestead,  partial;  cisterns 

D 

X 

l 

H-510 

Henry  et  al.  1996 

Z-451 

6  !1m/p 

Cliffline  defensive  complex;  gun  enclosure,  stone; 
depressions,  rifle  pits;  with  prehistoric  deposits  (Latte 
Phase  ceramics) 

A,  C,  D 

X 

3 

(H-386,  388, 391-393, 

432, 435,466) 

Henry  etal.  1996  ; 

Z-452 

0  JC 

!  lomestcad,  intact 

A.C.D 

X 

2 

H-383 

Heniyetai.  1996 

Z-453 

0  ;  US/I* 

Temporary  encampment;  slabs,  depressions;  prehisioric 
component 

X 

D 

x 

1 

H-437 

Henry  etal.  1996 

Z-454 

0  P 

Ceramics,  medium  size,  deposit 

D 

X 

3 

'h-496 

Henry  etal.  1996 

Z-455 

:  G  JC 

,1  lomestcad,  partial 

D 

X 

2 

H-465 

'Henry  ct  al.  1996 

Z-456 

;  0  iJC 

!  1  lomestcad,  partial,  cisterns 

D 

“x 

2 

H-468 

'Tlenryetai.1996 

Z-457 

O  JC 

l  lomestcad  complex,  cave  with  trash  _ _ 

A.C.D 

x 

3  j 

(11-427, 428. 470-472) 

|  Henry  etafi  996  . 

Z-457 

i  0  !jc 

Cistern 

D 

X 

2 

H-472 

j  Henry  et  aU  996  \ 

2*458 

N  jJM  *  ' 

JM  Laderan  Lasu  defensive  complex;  stone  enclosures; 
rifle  pil/foxholcs 

A.C.D 

T 

1 

11-447 

Henry  etal.  1996 

2*459 

;  N  i>c  "1 

Habitation  complex 

D 

x 

2 

.......... 

l(H*44l,  444, 445) 

Henry  et  al.  1996  j 

Z-460 

O  ? 

Road 

D 

"Sir 

ji  1-387 . . . 1 

[Henry  el  al.  1996 

Z-461 

1  JC 

•  Homestead,  pnrtia! 

D 

X 

2 

;ii*285 

i  Henry  eiai.l  996 

Z-462 

•  L  .1* 

!  Ceramics,  medium  size  scatter,  deposit 

D  I 

X 

3 

.... 

IH-494  . 

Henry  etal.  1996 

Z-463 

L  ■  JM 

.  ! 

JM  Mt.  Lasu  observation  post  and  defensive  complex;  j 
platform,  stone  enclosures  (for  radar/searchlights; 
guns) 

‘  a.c,d~ 

"x 

H-455 

Henry  et  al.  1996  (4) 

Z-464 

1  ,jc . 

Homestead,  partial 

D 

X 

2 

H-454 

Hemyetal.7996 

2-465 

L  jjC 

Homestead 

A,  D 

“x~ 

2 

BS-T-24  "  i 

Ebieetal.  1995 

Z-466 

;  l  lus 

Mt.  Lasu  complex,  militaiy_  _  _ 

A,  D 

x 

"  T'“ 

1571*09  .  ! 

Henry  and  Haun  1995 

Z-467 

!  H  P 

Ceramics,  small,  shallow  deposit 

D 

x~ 

3  jH-489 

Henry  etal.  1996 

Table  A-l.  Significant  Sites  (as  recommended)  in  the  Military  Lease  Area  of  Tinian,  (cont.) 


Site 

Number 

SPA 

Silc 

Assoc. 

Site  Description 

HR 

NR  eligible 
criteria 

Sig; 

DR 

Sig: 

P 

Threat 

Other  No. 

References  ;  Notes 

2-468 

H 

JM 

Ladcron  Gatot  defensive  complex  (1);  gun  enclosures, 
fuel  drum  (machine  gun  position) 

D 

X 

3 

(H-079,  302,  303) 

Henry  etal.  1996  ; 

2-469 

,  H 

JM 

Laderan  Gatot  defensive  complex  (2);  enclosure,  stone; 
depressions,  overhang;  defensive  depressions  (Dual 
Purpose  gun  position),  fuel  drum  enclosure  (machine 
gun  position) 

A,  C,  D 

X 

3 

(H-070, 74,  75,  82) 

Henry  etal.  1996 

Henry  etal.  1996 

2-470 

II 

JM 

Defensive  modified  depression 

D 

X 

i 

H-Ill 

Z-47! 

H 

US 

67^  NCB  encampment,  permanent;  1322  Engineering 
Regiment 

A,  B,  C,  D 

X 

1 

(H-068, 71,  95,  98,  112) 

Henry  et  al.  1996 

'/.All 

II 

JM/US 

Dump 

? 

2L 

0 

H-256 

Henry  etal.  1996 

2-473 

It 

JC 

Cisterns,  slab,  nrti facts 

D 

X 

i 

H-077 

Henry  etal.  1996 

2-474 

II 

JM 

JM  Asiga  Bay  defense;  concrete  gun  position,  open; 
(held  80  mm  Dual  Purpose  coastal  gun);  overhangs; 
combined  Japanese  and  American  use,  rifle  and  gun 
positions;  pillboxes,  concrete  gun  pos.,  (held  6.5  mm- 
7.7  mm  machine  guns)prehistorlc  component  with  Pre- 
Latte  and  Latte  Phase 

A,  C,  D 

X 

i 

(H-243, 244, 258, 262, 
263,265,  268 

Henry  etal.  1996 

1 

. 

i 

2-475 

!  H 

JC  ""! 

j  Homestead,  partial 

D 

~ 

2 

H-276 

Henry  etai.  1996 

2*476 

H 

jc  : 

|  Building,  concrete 

D 

X 

1  ” 

H-279 

Henry  et  al.  1996 

2*477 

:  H 

JC 

;  Homestead  complexes 

A,C,  D 

___ 

“xT 

3 

(H-233-225, 227,228, 
230,234-237,241,242, 
261,267,270,307,513, 
514,516,517) 

Henry  ei  al.  1996 

i  : 

[ 

Z-478 

11 

,us"  ‘  i 

jEasi  H*i4-C  N[FieitT7uef tankfaritT  * 

D 

. ! _ 

H-229 

IHenryet  ai.  1996  j 

2-479 

:  H 

iJC  i 

jsinb,  brick  scatter 

D 

x' 

H-28T  .  .  1 

Henry  et  al.  1996 

Z-480 

II 

!US  | 

j9lh  NCB  encampment 

ir 

....  A>  D 

X 

. T'  ‘ 

11-271 

;  Henry  et  ul.  1996  | 

2-481 

11 

1 

IJS 

1  1 
j  .  .1 

5091”  Composite,  temporary  camp;  I8,h  NCB;  concrete 
slabs,  trash 

A,  B,  D 

X 

2 

(DS-09,  10, 12-14. 17,  22-  j 
24,  H-269, 272,  274,  277,  j 
283)  ! 

Franklin  and  lluun  1995: 

Tables  5  and  1-3 

y.AHi 

1  H  1 

!jc  ; 

!  1 

Homesteads,  partial 

D 

X 

“7” 

(bs-oi,03) . 

Franklin  and  Haun  1995: 

Tables  5  and  13;  55 

2-483 

:  H 

;p 

Artifact  scalier 

! 

D 

~x~ 

_ 

“3 . 

DM2  i 

Franklin  and  Hiun  1995: 

Tables  5  and  13  j 

2*484 

H 

p 

■  Artifact  scatter 

D 

3 

DS-05  i 

Franklin  and  Haun  1995: 

Tables  5  and  13 

2-485 

■  H  ' 

JM'  '"i 

|Gun  position,  Kiel  drum  enclosure 

D 

X 

iffir . ; 

Henry  et  al.  1996 

Table  A- 1.  Significant  Sites  (as  recommended)  in  the  Military  Lease  Area  of  Tinian,  (cont.) 


Site 

SPA  Site  | 

Site  Description 

HR 

NR  eligible 
criteria 

Sig: 

DR 

Sig: !  Threat !  Other  No. 

p  t  i 

2-486 

2-487 

It  p  ;  Ceramics,  small,  shallow  deposit 

it  JC  IDumn 

D 

D  ’ 

X 

X 

3  111-483 

0  jH-076  . 

Z-488 

II  .JM 

Defensive,  trench,  fuel  drum  end. 

D 

X 

1  l'H-081 

2-489 

2-490 

M  US  jC  battery,  I7'h  AAA;  (and  16*1,  AAA?);  road,  mounds, 

:  posts,  artifact  scatters,  earthen  enclosures 

H  US  iDump 

A,  D 

T~ 

X 

X 

3 

l' 

(H-069,73,  84,  86,  ami8/J 

(Vl- II 5,  264),  J- 3022 

2- 491 

11  ‘US 

Mine  Depot  No,  4;  earthen  structures,  ARMCOs 

D 

X 

1 

(H-239,  240, 259, 260) 

2*492 

;  ii  jus 

Survey  marker  anti  grill 

D 

X 

6  1 

H-072 

2-493 

i  H  :  JM/US 

Defensive  complex  with  fuel  drum  enclosures 

A,  D 

X 

i  j 

(H-096, 113) 

2-4  94 

;  ii  jus 

Cave  with  historic  artifacts 

D 

X 

2 

H-114 

2*495 

:  h*Tus’"“ 

E  iJC 

Bunker,  concrete 

A,  C,D 

X 

1 

H-495 

2-496 

House*  concrete 

D 

X 

1  j 

H-099 

2-497 

:  j  jc 

\ 

Concrete  foundations,  habitation  complex 

D 

X 

1 

DS-19 

2-498 

■  J  jJM/P 

Refuge  cave;  cave  with  water  source 

X 

A,  C,D 

X 

3 

(DS-07, 08) 

2*499 

M  :  JC 

Homestead  complexes,  intact 

A,  C,  D 

1 

X 

3 

(H-404,  419-422) 

2-500 

!  M  i  JM 

Defensive  stone  platform 

D 

X 

1 

H-460 

2-501 

.  K  JM 

San’  1  lilo  defensive  cfifil'me  complex;  concrete  gun 
position;  overhangs,  enclosures;  tunnel 

A,  C,D 

X 

3 

(H-418, 458, 462) 

2-502 

K  iJC 

Homesteads,  intact 

X 

2 

(H-415,459) 

2-503 

;  K  JM 

San  Hlio  defensive  complex;  defensive  enclosure, 
stone 

A,D 

“X  ■ 

1 

H-416 

2-505 

M  JM 

Homestend  complexes,  intact 

*Xc7d” 

X 

~'X“ 

(^-405-408,410, 4  i  1, 

414) 

2-506 

•  M  JM/P 

. . . . . __ 

[Defensive  modified  depression 

_ 

Dl 

. 1 . 

11-4(3 

2-507 

m  ;jc 

Railroad  bed;  with  rails;  stacked  facing 

C.  D 

I 

X 

‘  1 

(H-412, 425) 

2-508 

.  C  [JC 

Vi  1  Inge  remains 

“  A,  D 

rr 

'V 

? 

2-509 

M  ijM 

Defensive  modified  depression 

D 

iX 

1  ill-424 

2-510 

M  :  JC 

1  lomcstead,  intact 

A,  D 

I 

X 

2 

1 11-400 

2-51 1 

M  j  JC 

Homestead,  intact  __  _ 

‘  aId* . 

X 

3  . 

H-40 1 

2-512 

i  M  AC 

Homestead,  intact 

'  "a",c.  d 

X 

L.L.- 

H-402 

2-513 

o  us  ' 

Munitions  storagVfiargc  earthen  enclosures 

D 

JC 

j  1  iH-442 

2-514 

N  ;JC 

Homestead,  partini 

z 

D 

X 

_ 

LL 

H-507 _ 

(References 


i  Henry  et  al.  1996 
'Heniyetal.  1996 
.Henry  et  a!.  1996 


Henry  et  al.  1996 
Henry  et  al.  1996 
Henry  et  at.  1996 


■  Henry  et  al.  1996 
t  Henry  et  ai .  1 996 
! Franklin  and  Haun  1995: 
ilables  5  and  13;  55 
*  Franklin  and  Haun  1995: 
i  Tables  5  and  13 
i  Henry  et  al.  1996 
[Henry  et  al.  1996 
'll  lenry  et  al.  1996 

[Henry  et  al.  1996 
|  Henry  el  ai.  1996 

Henry  et  at.  1996 

Heniyetal.  1996 
Henry  et  at.  1996 
Matin  1988 
Henry  cl  at.  1996 
Henry  et  at.  1996 
Henry  cl  al.  1996 
Henry  et  at.  1996 
Henry  et  al.  1996 
Henry  et  al.  1996 


(5) 


Table  A- 1 .  Significant  Sites  (as  recommended)  in  the  Military  Lease  Area  of  Tinian,  (cont.) 


Site 

Number 

;spa 

Site 

Assoc. 

Site  Description 

HR 

NR  eligible 
criteria 

Sig: 

DR 

Sig: 

P 

Threat 

Other  No. 

References  1  Notes 

j 

2-515 

N 

JC 

Homestead,  intact 

A,  D 

X 

2 

H-491 

.Henry  et  al.  1996 

2-516 

■  N 

•JC 

P 

Homestead,  partial;  cisterns 

D 

X 

2 

H-490 

j  Henry  et  at.  1996 

2-517 

N 

Ceramics,  small,  shallow  deposit 

D 

X 

3 

H-485 

Henry  et  it.  1996 

2-518 

N 

,JC 

Homestead,  intact 

A,  C,D 

X 

2 

H-478 

rHenryeinl.  1996 

Henry”  ei  al'.~l996 

2-519 

N 

? 

Defensive  complex  with  fuel  drum  end. 

A,  C.D 

X 

1 

[H-449 

2-520 

N 

JC 

Homestead,  intact 

C,D 

X 

2 

H-446 

Henry  et  al.  1996 

2-521 

N 

JM/P 

Sinkhole,  with  trash;  Prehistoric  component;  Laite 
Phase  ceramics 

X 

D 

X 

3 

H-399 

Henry  ctal.  1996 

2-522 

N 

P? 

Rock  overhang 

X 

A,  D 

i~x 

3 

1571-06 

Henry  and  Haun  1995 

2-523 

N 

JC 

Cistern 

D 

X 

1 

I571-T-22 

Henry  and  Haun  1995 

2-524 

N 

JM 

Fnmnlnonn  defensive  complex;  modified  depressions, 
rifle  pit/foxholes 

A,  C.D 

X 

1 

H-403 

Henry  etal.  1996 

Z-525 

N 

US 

Defensive  earthen  platform 

D 

X 

i 

H-364 

Henry  ct  al.  1996  (3) 

Z-525 

N 

US 

Defensive  earthen  platform 

D 

X 

i 

H-365 

Henry  et  al.  1996 

2-526 

N 

? 

Gun  position,  fuel  drum  enclosure 

A,  D 

X 

i 

H-450 

Henry  etal.  1996 

2-527 

N 

JM 

Cl  iflline  defensive  complex;  caves,  stone  terraces 

A,  C,  D 

X 

3 

(H-476,  H-477) 

Henry  ctal.  1996 

[Henry  etai.  i 996  1 

Z-528 

l  N 

JM  ‘ 

Observation  post,  survey  marker;  platform 

D 

x~ 

i 

H-429 

2-529 

:  N 

US 

Bd  debris 

D 

x 

! 

H-430 

[  Henry  etal7 1996  j 

2-530 

;  N 

? 

RoadonMaga  . 

D* 

X 

,  i 

H-493  ” 

[Henry  etal.  1996  ' 

Z-531  [ 

j '  N 

US 

West  H-14-C  N,  Field,  fuel  tank  farm;  earthen 
enclosures 

D 

X 

i 

H-395 

[Henry  etal.  1996 

2-532  ! 

P 

JM 

Gun  enclosure,  earthen 

D 

X 

. . i 

H-389  . 

Henry  cut.  1996 

2-533  ! 

P 

JC 

Cisterns 

. . D 

X 

: . 2 

i(H*373, 375) 

Henry  ct  al.  1996 

2-534 

1* 

I* 

! Ceramics,  medium  size  scatter,  deposit 

D 

Hx 

3 

Ti-48*7  .  . 

Henry  ct  al.  1996  • 

2-535 

P  | 

JC/US 

•? 

Homestend,  partial,  modified 

D 

x" 

2 

TMir . . . 

Henry  et  ul.  1996  i 

2-5  3  6a  : 

R  | 

p 

Artifact  scatter,  extensive,  undisturbed  deposits; 
(intensive,  permanent  occupation) 

X 

A~  CD 

X 

3~' 

(HS-01,  15,  19,20,31,36.  ;  Franklin  and  Haun  1995: 

4 1 ;  1-1-506)  Og-P-06  ^Tables  5  and  13;  5 1 ;  Crnib 

!  1993;  Henry  ctal.  1996  , 

Z-536b  i 

S  j 

..  i 

p 

Artifact  scatter,  extensive,  undisturbed  deposits; 
(intensive,  permanent  occupation) 

X 

A,  C,  D 

X 

. 3 

(HS-01, 15, 19, 20, 31, 36.  franklin  and  Haun  1995:  j 

41;  H-506) Og-P-06  [Tables  5  and  13;  SI ;  Crwib 

1993;  Henry  et  al.  1996  ! 

2-537  j 

i 

s  t 

. i 

JC/US 

Homestead,  modified  as  pumping  station;  cisterns, 
slabs,  concrete  box 

A,  D 

x 

2 

(H-370.  374) 

Henry  etal.  1996 

Table  A- 1.  Significant  Sites  (as  recommended)  in  the  Military  Lease  Area  of  Tinian,  (cont.) 


Site 

SI1  A 

Site 

Site  Description 

HR 

NR  eligible  jsig: 

Sig: 

Threat 

Other  No, 

j  References 

Notes 

Number 

Assoc. 

criteria 

DR 

P 

2-538 

S 

JC 

Homestead,  partial 

D 

X 

2 

H-37 1 

i  Henry  et  al.  1996 

Z-539 

R 

JM 

Military  complex;  plus  civilian  features;  railroad  bed 
and  roads 

A.C.D 

X 

1 

(H-027,  30,49,51,52, 

54)  'Franklin  and  Haun  1995: 
[Tables  5  and  13 

2- 54  Oil 

Q 

?  t  Trench,  military? 

D 

x. 

1 

H-358 

1  Henry  et  al.  1996 

Z-540b 

K 

? 

Trench,  military? 

D 

X 

l 

HS-34 

,  Franklin  and  Haun  1995: 
Tables  5  and  13 

2-541 

Q 

? 

Airplane  wreck 

D 

X 

l 

H-357 

Henry  el  at.  1996 

2-542 

G 

JC 

Homestead,  partial 

D 

X 

1 

H-522 

[Henry  etal.  1996 

2-543 

A 

US? 

Tower  bases,  radio  station 

A.  C,  D 

X 

0 

02I8-T-50;  D-2 

jDonham  1986:34,59;  Denfeld 
!  1983 

Z-544 

D 

. 

US?/P 

D  Battery  of  the  l?lh  AAA;  and  ABCD  Annex  (?);  fuel 
drum  enclosures 

A,  C,  D 

X 

1 

H-332;  D-2I 

1  Henry  et  al.  1996 

2*545 

A 

. 

US 

Quonset  I  lut 

A,  C,  D 

X 

. ° 

D-16 

i  Denfeld  1983:34 

2-546 

A 

? 

Airplane  wreck 

D 

X 

1 

H-002 

:  Henry  eta!.  1996 

2-547 

A 

Lis 

Landing  craft  remains,  Invasion  remnants 

A,  D 

X 

i 

H-003 

[Henry  et  al.  1996 

2-548 

A 

7 

Gun  enclosure,  earthen 

D 

X 

i 

H-036 

i Henry  el  al.  1996 

2*549 

D 

US 

D  Battery,  17th  AAA;  earthen  enclosure,  fuel  drum 
enclosures,  metal  posts 

A,C,D 

X” 

..... 

;  (IT-039,  66,  67) 

i  Henry  etaT  1996 

2-550 

D 

JC/JM 

Homestead,  Intact,  reused  for  defense 

“Mr  “ 

X 

. 3 

H-i28 

. !  Henry  ct  at,  1996 

2*551 

D 

JM 

Gun  enclosure,  fuel  drum 

A,  D 

X 

1  | 

H-179 

”  ienryei  of:  1996 . 

2*552 

n 

US 

Slab,  dump 

D 

X 

f  '] 

H-336 . 

[Henry  et  at.  1996 

;o) 

2*553 

V 

J 

Overhang  with  trash 

D  , 

j r 

'  2 . ! 

Ron . 

Henry  etal.  1996 

2*554 

:  q 

US 

Landing  craft  fragments 

A,  D 

X 

"H 

H-355 

! Henry  el  al.  1996 

i 

2*555 

?  : 

iUS 

Water  pumping  station;  slab,  with  I2ih  CB  Inscription 

A,  D 

X 

1  1 

H-362 

”!  Henry  ct al.'  1996 

2-556 

o  i 

[us 

Cistern 

D 

JL 

*"2 

il-3'76 

[Henry  etal.  1996 

2-557 

? 

|  JM  I 

Water  pumping  complex 

D 

x~ 

2 

H-379 . 

t  Henry  et  al.  1996 

;(6) 

2-558 

:  p 

i?  ' 

Gun  position,  fuel  drum  enclosure 

*  a,d 

jr 

1 

H-380 . . 

jHenry  et  al.  1996 

2-559 

:  n  " 

.9 . 

Pottery  scatter 

D 

X 

3 

:OG-P*08  (T4-JMP*I) 

T Cra ib  1 993:  F i g.  2 2 . . 

2-560 

D 

;JM/US  j 

Mixed  WWJI  Japanese  and  American  sites 

A,  D 

"  X 

*  2 

IPi;OGkJ-6i  " 

iCralb  1993:4,  Fig.  2 

2-561 

A 

1  JC 

Land  boundary  marker 

D 

X 

l"T“ 

od-j-02 " 

ICraib  1993:4,  Fig.  2 

2*562 

:  J 

JM 

Gun  emplacement,  enclosure 

p~ 

X 

;  l 

DS-15;  J*20!0? 

[Franklin  and  Haun  1995: 
'Tables  5  and  13 

2-563 

'  il 

P . 

Pictograpii  cave 

A,  C,  D 

_ 

5" 

? 

-jc™  1994 

:<?> 

2-564 

K 

;Jc . , 

Cistern 

_ 9 _ 

JL 

_ 

i 

157I-T-37 

~  ;  Henry  and  Haun  1995 

Table  A-l.  Significant  Sites  (as  recommended)  in  the  Military  Lease  Area  of  Tinian,  (cont,) 


.Site 

SPA 

Site 

Site  Description 

*} 

NR  eligible 

Sig: 

Sig: 

Threat 

Other  No. 

References 

Notes 

Number 

;  Assoc. 

criteria 

DR 

p 

2-565 

IJ 

P 

Sherd  scatter 

D 

X 

3 

I571-T-39 

Henry  and  Haun  1995 

2-566 

U 

PWC 

Camp  Churo  ditch 

A,S 

X 

l 

I571-T-40 

jHenry  and  Haun  1995 

< 

Z-567 

u 

US 

Quarry 

D 

X 

0 

I571-T-41 

|  Henry  and  Haun  1995 

2-568 

U 

JC 

Habitation  complex 

A,  D 

:< 

2 

I57I-T-43 

[Henry  and  Haun  1995 

Z-569 

U 

JC 

Habitation  complex 

A,D 

X 

2 

I57I-T-47,  50 

Henry  and  Haun  1995 

2-570 

K” 

US 

Refuse  dump,  and  crash  site 

D 

X 

0 

BS-T-01 

(Ebleetal.  1995 

Z-571 

K 

US 

Camp 

A,  D 

X 

2 

BS-T-04 

Ebleetal.  1995 

Z-572 

K 

JM? 

Concrete  structure 

A,  D 

X 

1 

BS-T-07 

[Ebleetal.  Wj 

2-573 

K 

JM? 

Bunker;  fuel  drum 

D 

X 

l 

BS-T-08 

iEblc  etal.  1995 

2*574 

K 

J 

Concrete  structure,  unknown  function 

D 

X 

1 

BS-T-10 

Ebie  etal.  1995 

Z-575 

K 

JC 

Concrete  stairway;  shrine  or  residence 

D 

X 

1 

BS-T-II 

_ 

Ebie  et  al.  1995 

2-576 

K  t JC 

Cistern 

D 

X 

2 

BS-T-12 

Ebie  et  al.  1995 

2-577 

K 

p 

Sherd  scatter 

D 

X 

3 

BS-T-13 

[Ebleetal.  1995 

Z-578 

K 

JC 

Homestead 

A,  D 

X 

2 

BS-T-14 

[Ebleetal.  1995 

2-579 

K 

p 

Sherd  scatter 

D 

X 

3 

BS-T-15 

Ebie  et  al.  1995 

2-580 

K 

JC 

Cistern 

D 

X 

2 

BS-T-17 

Ebie  etal.  1995 

2-581 

K 

p 

Sherd  scatter 

D 

x_ 

3 

BS-T-19 

Ebie  et  al.  1995 

2-582 

K 

JC 

Homestead 

D 

JL 

2 

BS-T-23 

Ebleetal.  1995 

Z-583 

L 

p 

Sherd  scatter 

D 

JL 

3 

BS-T-27 

[Ebleetal.  1995 

Z-584 

K 

J/US 

Massive  concrete  structure;  US  use _ 

Hi 

D 

~x~ 

l 

BS-T-28  . 

) Ebie  etal.  1995 

Z-585 

K 

M 

Dump,  mixed  US,  Japanese 

D 

x 

0 

BS-T-29 

[Ebie  etal.  1995 

.. 

Z-586 

;  k 

7 

Cobble  paving,  small;  unknown  age 

D 

X 

2 

...  -  - 

BS-T-30 

Ebie  etal.  1995 

Z-587 

:  K 

JC 

Homesteads  _ _ _ 

A,  C,  D 

~x 

BS-T-3 1 . 

f  Ebie  et  al.  1995 

2-588 

K 

P/JC 

Rockshelter,  lane,  and  cistern 

x 

aTo“1 

"X 

"3 . 

BS-T-32 

Ebleetal.  1993 

2-589 

'  T 

JM 

Gurgunn  Point  Airfield 

AfO  1 

X 

i 

J-2015 

Jones  1991:201 

2-590 

T 

P 

i  Latte  sets  (2),  mortars 

A,  D 

X 

3“ 

M-05 

Moore  etal.  1986:175 

2-591 

K 

P 

Latte  sets,  quarry,  mortars 

A,  D 

X 

3 

M-06 . 

Moore  et  al.  1986:175 

2-592 

V 

P 

iMte  sets  <5>,  mortars,  qunrry 

A,  D 

X 

-j— - 

M-08-10 

Moore  el  al.  1986:173 

2-593 

T 

P 

Rock  shelters  (2)  mortars,  pottery 

A,  D  i 

X 

3 

M-22 . . 

Moored  al,  1986:175 

2-594 

T 

i> 

Mortar,  pottery 

D 

i 

X 

3  “ 

M-24 

[Moore et  al.  1986:175 
*  [Moore  el  al.  1986:175 

2*595 

T 

P 

Surface  materla[  _  _  _ 

D 

X 

. r 

M-25 . 

2-596 

,  K 

p 

Surface  material  __ 

' 

D 

X* 

:ilj 

M-26 

Moore  et  al.  1986:175 

Z-597* 

;  K 

ius  ' 

505u'  BG 

~  A,  D  ‘ 

? 

■? 

2  i 

* 

Z-598* 

r  l  “i 

ius* 

Radio  Transmission  St. 

D 

7 

? 

2 

* 

Z-599* 

i  V  ; 

us 

696  Sig.  AW  Co 

A,  D 

r 

*? 

2 

i 

-84- 


Tabic  A- 1 .  Significant  Sites  (as  recommended)  in  the  Military  Lease  Area  of  Tinian,  (cont.) 


Silo 

SPA  Silo 

\  Site  Description 

! 

HR 

NR  eligible 
criteria 

Sig: 

DR 

Sig: 

P 

Threat 

6 

Z 

o 

;  References  ;  Notes 

'/■MW* 

V  •  US 

1  A.  D 

? 

? 

2 

;•  1 

2.-60 1  * 

T  US 

:444|U  BG 

A,  D 

? 

? 

2 

2-602* 

K.  ,US 

'6"‘  BG 

A,  D 

? 

? 

2 

!*  . 

2-603* 

k  :us 

19"'  BG 

A,  D 

? 

? 

r  2 

8  .....  . .  . 

2-604  * 

T*  ,US  “* 

'j468,h  BG 

A,  D 

? 

IT 

2 

2-605* 

:  t  jus 

j 40’*’  BG . 

A,  D 

? 

? 

2 

i* 

2-606* 

;  v  jus 

i 87  &  25  Service  Corps  . .  ...... 

a  ,b 

? 

? 

2 

2-607* 

v  ius 

1 240  Ortl  Ammo  Co;  813,  827, 891  Chem.  Co. 

A,~D 

r  ?" 

?■ 

. 2  ' 

2-608* 

K  .us 

i Civilian  Affairs 

A,  D 

!  ? 

7~ 

~"2 

Z-6IW* 

1  T  iUS 

?C  Battery  J8*  AAA  .  . . . . 

A,  D 

[  ? . 

T. 

>  "2  ' 

2-610* 

'  t  :us 

!  A  Battery,  180"'  SC  A  . . _ 

A,D 

i“? 

? 

1 . 2 

2-611* 

u  i  US 

illQLAA  18*  AAA 

A,~D  ™ 

r  7 

? 

!  2  " 

. ...* . .  : 

2-612* 

2.-613* 

T  i’US 

V  !US 

j  Napalm  Bomb  Dump  . . . 

:D  Battery,  18"‘AAA 

A.D 

A  ,b 

D1 

j.JL 

? 

7 

0 

2  ' 

|Houn,  Birown,  and  Dili  1990  ! 

2.-6 14 

C  !JC 

!  Tori  (?)  remains 

A,  D . 

j _ 

X* 

1 

j777-T2 

Site  Number:  TN-CNM!  DHP  numbers;  Z=  Site  Protection  Plan  numbers  in  CNMI  DHP  sequence  (see  text);  Z-*  =  sites  identified  primarily  from 
historic  aerial  photographs. 


SPA:  Site  Protection  Area 

Site  Assoc.  J  -  Japanese  (civilian  or  military);  JC  -Japanese  civilian;  JM  =  Japanese  military;  M  -mixed;  P  -prehistoric;  PWC  -  post-war  civilian;  US 
=  US  WWII  military;  ?  uncertain. 

Site  Description:  site  description  provides  composite  functional  and  formal  characteristics.  For  details  see  references. 

HR  -human  skeletal  remains  present  at  site. 

NR  eligible  criteria  «  criteria  under  which  site  is  recommended  eligible  to  the  National  Register  of  Historic  Places’  site  has  integrity  and  meets  one  or 
more  of  the  following: 

A :  sites  that  are  associated  with  events  that  have  made  a  significant  contribution  to  the  broad  patterns  of  our  history 

B:  sites  that  are  associated  with  the  lives  of  persons  significant  in  our  past 


C:  sites  that  embody  the  distinctive  characteristics  of  a  type,  period,  or  method  of  construction  or  that  represent  the  work  of  a  master,  or  that 

possess  high  artistic  values,  or  that  represent  a  significant  and  distinguishable  entity  whose  components  may  lack  individual  distinction 
D-  sites  that  have  yielded,  or  may  be  likely  to  yield,  information  important  in  prehistory  or  history 
(after  NRHP  Criteria  Evaluation  from  National  Register  Bulletin  16,  U.S.  Department  of  the  Interior,  National  Park  Service,  Interagency  Resources  Dtviston) 

Sig.  DR:  site  is  recommended  as  significant  and  appropriate  for  data  recovery  as  a  means  of  mitigation  of  adverse  impact  if  preservation  is  not  possible. 

Sig.  P:  Site  is  recommended  as  significant  and  as  appropriate  for  long-term  preservation;  adverse  effects  should  be  avoided. 

Other  Number: 

0218-T-* 

1571-T- 

BS* 

C* 

D* 

H- 
DS 
HS 
J* 

M* 

OG-P-* 

OG-J-* 

OG-U-* 

♦Indicates 


“Threat"  represents  a  ranking  of  susceptibility  to  damage  (0=low  susceptibility;  3-high  susceptibility). 

0=threat  posed  only  by  bulldozing; 

I -threat  posed  only  by  heavy  vehicles  and/or  tracked  vehicles; 

2=  threat  posed  by  heavy  vehicles  and/or  tracked  vehicles;  light  vehicles,  and  general  ground  disturbance; 

3=  threat  posed  by  heavy  vehicles  and/or  tracked  vehicles;  light  vehicles,  general  ground  disturbance;  pedestrians,  intensive  digging,  and 
vandalism. 

Notes:  (!)  overlaps  SPA  D;  (2)  overlaps  SPA  A;  (3)  exact  location  uncertain;  (4)  overlaps  SPA  N;  (5)  same  as  TN-14?;  (6)  Maga  Ridge/Hagoi  area? 


Donham  (1986)  with  the  project  number  “218". 

Henry  and  Haun  (1995).  (Site  numbers  in  the  EMUA  that  represent  locales  with  limited  pottery  or  artifact  scatters  are  not 
included  here). 

(Eble  et  al.  1995):  Number  (T-n)  with  BS  prefix  added. 

Craib  (1995). 

Den feld  (1983). 

Henry  et  al.  (1996). 

Prefix  for  Dangkulo  survey  site  numbers'  in  Franklin  and  Haun  (1995a). 

Prefix  for  Hagoi  survey  site  numbers  in  Franklin  and  Haun  (1995a). 

Jones  ( 1 99 1 )  1 000, 2000,  3000  series. 

Moore  et  al.  (1986). 

Prehistoric  sites  recorded  in  Craib  (1993). 

Pre-WWII  and  WWII  Japanese  sites  recorded  in  Craib  (1993). 

WWII  U.S.  sites  recorded  in  Craib  (1993). 
a  prefix  added  to  the  investigator’s  site  number. 


APPENDIX  B:  SITES  RECOMMENDED  AS  NOT  SIGNIFICANT, 
MILITARY  LEASE  AREA,  TINIAN 


Table  B-l.  Sites  Recommended  as  Not  Significant,  Military  Lease  Area,  Tinian.  Table  B- 1 .  Sites  Recommended  as  Not  Significant,  Military  Lease  Area,  Tinian,  (cont.) 


Henry  et  ai. 


Table  B- 1 .  Sites  Recommended  as  Not  Significant,  Military  Lease  Area,  Tinian,  (cont.)  Table  B-L  Sites  Recommended  as  Not  Significant,  Military  Lease  Area,  Tinian,  (cont.) 


Table  B- 1 .  Sites  Recommended  as  Not  Significant,  Military  Lease  Area,  Tinian,  (cont.) 
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Socioeconomic  Factors  on  Tinian 
(1996) 
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gitt  was  warmly  received  and  appreciated  by  the  people  of  Tinian.  For  locals  and  tourists  alike,  Ms  E„en  Ikehara_  Field  Operations  Supervisor 

it  is  a  welcome  enhancement  of  the  most  popular  leisure  area  on  the  island.  Marianas  Visitors  Bureau  Tinian  Field  Office 


t.  Consider  excluding  the  busier  and  busier  West  Tinian  Airport  from  future  military 
exercises,  especially  during  daylight  hours.  If  a  need  for  unexpected  use  of  the  airport  or 
runway  should  arise,  immediately  directly  notify  the  airport  manager,  Mr.  Sylvestre 
Palacios  at  (670)  433-9296. 
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Appendix  I 

Supplemental  Underwater  Detonation  Information 

-1:  COMNAVMARIANAS  instruction  5090.7— Underwater  Detonation 

of  Explosives  In  and  Around  Apra  Harbor 
-2:  Fish  Kill  Data  from  the  Navy  Underwater  Mine  Detonation 


Appendix  1-1 

COMNAVMARIANAS  Instruction  5090.7— Underwater  Detonation 
of  Explosives  In  and  Around  Apra  Harbor 
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Appendix  J 

Military  Exercises  and  Historic  Sites 
in  Military  Training  Areas  on  the  Island  of  Guam: 
An  Archaeological  Assessment  (December  1998) 
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Figure  4.  Location  of  Archaeological  Surveys  at  Andersen  AFB  and  NCTAMS. 


the  Ordnance  Annex,  identifying  122  sites,  of  which  1 14  are  prehistoric  sites.  Among  these  Except  for  research  for  the  Andersen  AFB  CRMP,  no  archaeological  surveys  have 

are  48  latte  sites,  including  one  of  the  largest  latte  complexes  yet  identified  on  Guam  (Henry  been  conducted  of  Andersen  South, 

etal.  1996). 
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Appendix  K 

Socioeconomic  Assessment  for  Apra  Harbor 
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Appendix  L 

Botanical  Survey  of  the  Mariana  Islands  Military  Training  Areas 

(March  1996) 


BOTANICAL  SURVEY  OF  THE 
MARIANA  ISLANDS  MILITARY  TRAINING  AREAS 
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POLYGALACEAE  (Milkwort  Family) 
Polygala  paniculata  L. 
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Appendix  M 

Report  of  a  Faunal  (Bird  and  Mammal)  Survey  of  the  NAVACTS  Guam 
Ordnance  Annex  Proposed  Training  Site  and 
Portions  of  the  Atantano  River  (May  17,  1996) 


road  leading  to  Almagosa  Spring.  Small  streams  meander  through  All  birds  and  mammals  seen  or  heard  on  each  survey  day  were 

the  property  Impacted  by  the  proposed  project.  The  understory  tallied  and  are  reported  on  Table  1.  Tracks  and  scats  also  provided 

vegetation  in  some  areas  showed  signs  of  feral  mammal  activity.  information  about  wildlife  activity  in  this  region. 

The  vegetation  along  the  Atantano  River  is  dense,  making  access  Scientific  names  used  herein  follow  those  given  in  the  most 

to  the  river’s  edge  virtually  impenetrable.  The  portions  of  the  recent  American  Ornithologists*  Union  Checklist  A.O.U  1983),  Field 


montanus )  and  Black  Drongo  (Djcrurus  macrocercus).  The  numbers  of  In  the  southeast  section  of  the  Ordnance  Annex  and  forages  around  the 

each  of  these  species  are  given  In  Table  One.  southern  end  of  Fena  Valley  Reservoir. 


American  Ornithologists'  Union.  1983.  Check-list  of  North  American 
Birds.  6th  edition.  American  Ornithologists'  Union. 
Washington,  D.C. 
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TABLE  1 

Birds  recorded  at  NAVACTS  and  Atantano  River,  Guam.  Number  Indicates  total  seen  or  heard  and 
NAV*  NAVACTS  while  AR*  Atantano  River. 

COMMON  NAME  SCIENTIFIC  NAME  NUMBER  RECORDED 


Cattle  Egret 

Bubulcus  Ibis 

NAV-  29 

Yellow  Bittern 

Ixobrychus  sinensis 

NAV*  2 
AR*  3 

Black  Francolln 

Francollnus  francollnus 

NAV*  5 

Pacific  Golden-Plover 

Pluvlalls  fulva 

NAV=12 

Siberian  Tattler 

Heteroscelus  brevlpes 

NAV*  1 

Eurasian  Tree  Sparrow 

Passer  montanus 

AR*  3 

Black  Drongo 

Dicrurus  macrocercus 

AR*  2 

>6< 


Appendix  N 

Rota  NVG  Training  Noise 


2- 

Ei 


PALI  PALMS  PLAZA  •  970  NO.  KALAIIEO  AVENUE  •  SUITE  A-3U 
KAILUA.  HAWAII  967.U  •  (#08)  254-  VIS  -  FAX  (#08)  254-5295 


£’ 


$ 


•c 

< 


\o 

Os 

OS 


i 

•§r 

I 

CO 

sd  . 


c 

o 

•s 


a 

I 


rs 

o 


ft- 


w> 


.  .  .  Ql 


n 


a  S 


8. 


■8. 


Ill 

X  <4H 

w  Q  O 

gps.s 


I  B  S  -8  « 


I  5 


73  « 


!  i-21 


a  « 


*S  8 

Vi  ^ 


IQ  2  H  °  ^ 

fi^-oso 


3 


?«P;S 

5  gj  eo  d 


vs 


ft 


ACOUSTICAL  TERMINOLOGY 


j  •—  crt  ■ 

as 


3  ©  "g  §  1 

l  SP  i-J*  8>s 
*  1 !  1 .1 1 
i  is-0  8<2 

iiUSa 

>  S  «  <3  8  -o 

s  £  g  S  11  g 

>  2P*I  8  2^ 


_  2  • 
8  B-T3 


3  •=  C  fe  «-*  45  »  « 

3  «  is  8*  «  *5  §  5 

;  2  4  %’S-  8  -f  a 
3  ’3  1  ->  i  g  1  S 
s  •§  I  -rf  8  -B  !  3 

’  2  .f  J5 I  -  -j  5 


J)  4>  „ 

■  E  g 

i  •  “  _e  <u 

!  >  -o  Is  C 

iiltil' 

:  JS*  *>  ^  i 

i  §  J  8  g  i 

;  8  .i2  g  o  0 

*«!««! 
>  «  a  u  « 

!  S  «  w  *2  § 

i  s  y  <u  *o 

I  J  s  1 1  ’ 

i  -  .2  P  x  t> 

:  g  o  §  «  -S 
;  o  c  o  .«  ^  c 

1  ^  |  -S  <2 

s.  §  r  11 

O  5i  is  f  5 


■>  TS 


id 


<D  V) 

5  J 


.5  o 


8  b 
«  ,o 
3 

8  8 
S  O- 


1. 


g  S'  | 
|SS 


.sll  1 

§■§  §  | 

.2  <Z  C  T3 


3  l*. 


g  E 


|i?  S  8  2  « 
J  I  eb  *  -a  w 
*3  8.S  .8  «*•  ]j 

J5®  « j 

|!l^l| 

w  u'  i  U  >)  ? 

w  y  £  >  o  <2 

Ihll" 

o-  .  53  .§  -o  .& 

“  ■g  S  §S  S 

op  S  E  .2  >>  *o 
S  ™  —  —  u 

S,s.a 

|| 

i  §  l  § 


(N 


«  CCL  « 

^  S  its  ^ 


^  e  cn 

S  I  rt 

«  *p 


hJ 

CL 

C/5 


CQ 

*o 


I 


=  3" 

o!8 
w  E  o 

.2  .2  2* 


c  ,sj 


£ 


8  jf  f 

2  a  f 


I  H 

w  8  « 


I 


3s f | §  § 

Slllsl 


1  tf  i«5 

M  g  g  *o  c 

2  fa  g  ro  8. 

i  «■  &  <  p 


8  8- 


«J  o  o 

■  o  «  _ 


■g  °  »  2  & 
o  §  ¥"0  J 
i  - !  a  -s 

’-1  c  i  m 

y>  £  -  — 

rt)  fH 


1 1  -r 


u  o 


*  S.ST, 

£  >*  S  2 


1 1 J3 .2  i 


>SS£ 

1 1  • I  e  §• 

1  8,  g  -o  g 
i-S  i.52  I. 


•—  *0  "O 

w  w  3 


•O  <tf  <  < 


APPENDIX  A 

ACOUSTICAL  TERMINOLOGY  PAGE  2 


LEVEL  IN 
DECIBELS 


ftfTTflmfitih . jnrrrm^H 


UJ 

I 


UJ 

§  W 
CO  J  ji-  o 

^o!0e 
?(«(/)< 
0-  „  LU  > 

O  rH  D 
Z 
D 

8 


ills 


-  _i  -j 
LU  <  jJ-j 

5§g£y 

S  CO  V  ^ 
g  CO  f  D 

&$£§  - 
5S<8ffi 

Z  D  -  w 

Ozipc 

_  O 
tt20u3ffi 

£<3*5 

H  0.  <  <  Z 


CC 

D 

CD 


O  Z  e  o 

§111 


> 

CO 

cn 

i< 


CO  <2 

LUz 

bS 

<3 

Og 

os 

co< 

CO  p 

<« 

a 


QoS* 

y 


O.L  ADAM8  ASSOCIATES.  LTD. 

_  dbt 

Darby 

mL  &  ASSOCIATES 

ACOUSTICAL  CONSULTANTS 

PALI  PALMS  PLAZA 

070  N.  KALAHEO  AVENUE.  SUITE  A-311 
KAILUA.  HAWAII  9873* 
006/234-3318  FAX  606/284-0293 


Ldn  Contours  for  A  Typical  Training  Exercise  Day 

\  m  i  .  -  . — « 

~  . : . - .  ~  Figure  No.  “|= 

HC-5  Training  Exercises  at  Rota  Airport 

Scale:  1”  =  6,000’  2 


Date 

May  9,  1996 


Project  No. 
96-05 


Drawn  By 
PTN 


D.L  ADAMS  ASSOCIATES,  LTD. 

_  dba 

gT^DARBY 
■tC  &  Associates 

ACOUSTICAL  CONSULTANTS 

PALI  PALMS  PLAZA 

970  N.  KALAHEO  AVENUE,  SUITE  A-311 
KAILUA.  HAWAII  98734 
808/234-3318  FAX  808/254-3295 


Enlargement  of  Figure  No.  2 

HC- 5  Training  Exercises  at  Rota  Airport 
Scale:  i”  =  3,000’ 


Figure  No. 


Date 

May  9,  1996 


Project  No. 
96-05 


Drawn  By 
PTN 


Appendix  O 
Lease  Agreements 

0-1:  Technical  Agreement  Regarding  the  Use  of  Land  to  Be  Leased  by  the  United  States 
in  the  Northern  Mariana  Islands  dated  15  February  1975 

0-2:  Interim  Permit  by  and  between  the  Marianas  Public  Land  Corporation  of  the 
Commonwealth  of  the  Northern  Mariana  Islands  and  the  United  States  of  America 
dated  4  November  1981 
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0-4:  Commander-in-Chief,  U.S.  Pacific  Command  Representative  Guam/Commonwealth 
of  the  Northern  Mariana  Islands/Federated  States  of  Micronesia/Republic  of  Palau 
Letter  11011-MAR  over  Serial  N4/0058  dated  25  July  1994,  'Tinian  Leaseback" 
with  Tinian  Leaseback  and  Disposal  Agreement  between  the  CNMI  and  the  U.S. 
Government. 
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Technical  Agreement  Regarding  the  Use  of  Land 
to  Be  Leased  by  the  United  States  in  the  Northern  Mariana  Islands 

dated  15  February  1975 
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all  stages  of  Tinian’s  development 


Ambassador  F.  Haydn  Williams,  The  President's  Personal  Representative  lor  Mieronesian  Status 
Negotiations 

Mr.  James  M.  Wilson,  Jr.,  U.S.  Deputy  Representative  for  Mieronesian  Status  Negotiations 
Captain  Richard  Y.  Scott,  U.S.  Navy,  Director,  Office  for  Mieronesian  Status  Negotiations 
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Interim  Permit  by  and  between  the  Marianas  Public  Land 
Corporation  of  the  Commonwealth  of  the  Northern  Mariana  Islands 
and  the  United  States  of  America  dated  4  November  1981 
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Ixcept  as  modified  by  this  Addendum,  all 
of  Interim  Permit  N62766-82RP-00053,  dated 
1981,  remain  in  full  force  and  effect 
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USCINCPAC  Instruction  11011.3  dated  15  May  1985  with  Lease 
Agreement  dated  6  January  1983 
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Northern  Mariana  Islands; 


attached  hereto  and  made  a  part  hereof,  less  that  certain  Islands,  as  lessor,  and  the  Micronesian  Development  Company, 

portion  of  Lot  221  T  01  (44,409  square  meters)  as  shown  on  Inc.,  as  lessee,  which  lease  shall  be  allowed  to  continue  in 


project  for  use  of  a  specific  area  anti  notification  to  the 


in  and  around  the  portions  of  the  Premises  located  on  or 


ARTICLE  16.  SUCCESSORS  AND  ASSIGNS 


purpose  of  effecting  this  Lease  Agreement  may  be  considered  as  a*  The  Lessors '  representative  specified  in  Article  3 
bona  fide  employees  or  agencies  within  the  exception  contained  hereof  shall  have  complete  charge  of  the  administration  of 
in  this  Article.)  this  Lease  Agreement,  and  shall  exercise  full  supervision  i 
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Commander-in-chief,  U.S.  Pacific  Command  Representative 
Guam/Commonwealth  of  the  Northern  Mariana  Islands/Federated 
States  of  Micronesia/Republic  of  Palau  Letter  11011-MAR  over  Serial 
N4/0058  dated  25  July  1994,  "Tinian  Leaseback"  with  Tinian  Leaseback 
and  Disposal  Agreement  between  the  CNMI  and  the  U.S.  Government. 
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LEASEBACK  AND  DISPOSAL  AGREEMENT  WHEREAS,  pursuant  to  said  Covenant,  Lease  Agreement,  and 


to  the  United  States 


real  property 


the  approximately  503  acres  described  shall  be  made  annually  in  advance  on  or  before  the 
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COMPENSATION  FOR  TERMINATION.  in  the  event  of  The  United  States  shall  not  compensate  the  Commonwealth 


TERMINATION  BY  UNITED  STATES  DUE  TO  R REACH  BY  the  removal  of  its  sublessees. 
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(a) .  The  United  States  representative  specified  in 
Article  6.  of  this  Leaseback  and  Disposal  Agreement  shall,  under 
the  direction  of  the  Commander,  Naval  Facilities  Engineering 
command,  have  complete  charge  of  the  administration  of  this 


IN  WITNESS  WHEREOF,  the  parties  hereto  have  caused  this 


ssms£jjf  LEASEHoz ™  TfTTnil  g  WHEREAS,  pursuant  to  ARTICLE  3.D.  of  this  LEASEBACK  AND 

DISPOSAL  AGREEMENT,  the  United  States  is  obliged  to  execute  this 

THIS  RELEASE  OF  LEASEHOLD  INTEREST  is  .  Release  of  Leasehold  Interest  upon  receiving  full  payment  of  the 

^ ^  rnaop  +■  u  » _ 


EXHIBIT  »b»  Commonwealth  to  serve  remaining  areas  included  in  the  leased 


